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White, C. A. Sobro la relacion de los sonidos de las senalos do iiitOda cou otros 
sonidos; por Carlos A. White. <[Revista Geueral de Marina; tomo xxxv, pp. 
17-25, ^ladrid, Julio, 1894. 

This article is a Spanish translation of that which is entered under Xo. 201. 

205 . 

White, C. A. La luanera de ohar del aceite para snavizar las olas en la mar: por 
el Doctor Charles A. White. C^Kevista Geueral de Marina ; tomo xxxvi, pp. 174- 
177. Madrid, Fehrero, 1895. 

Some experiments are described, showing the effect of oil upon wind-moved water. 

206 . 

White, C. A. The Bear River Formation and its Characteristic Fauna. Bulletin 
U. S. Geoloe'ical Survey Xo. 128. Washington, Govt. Printing Office, 1895. 

The whole subject of the Bear liiver Formation is reviewed, and the following species are 
described and figured: 

Page. 



Ostrea hay deni, n. s 32 

2[odiola j^ealci, n. s 33 

Tnio belliplicatiis Meek 34 

U. vettistnsX 35 

Corhietda durkeei M 36 

Corhula ijyrxformis M 38 

C. fiigelmanni M 40 

Coxhuloniya tanschii,vx.B 40 

Auricula ncumayri, ii. s 41 

Melampiis clarkii, n. s 42 

Ixhyfojdtorus pri^cus 43 

ii. meekii White 43 

Tortacella, gen. nov 44 

Tortacclla haldemani White 44 

Limnoja nitidula M 45 

. rianorhis j)yn'Cursoris, 46 

Fhijsa usiiata, w, ^ - 47 

Helix ? 48 

loruatcllinal isoclina, n. s 48 

Xeritina naticiformis W 49 

X Blanton i, n. .s 49 

Fachymelania, gen. nov 50 

F. clebitrni W 51 

F. chrysalis 11 51 

F. chrysalloidca W 52 

P. turricula, n. s 53 

F.l macilenfa W ' 54 

Fyrgulifera humcrosa 55 

7\ .stantoKj, n. s 57 

Hydrobia occulta, n. s ‘. 57 

Jiythintlla latcntis, n. s 58 

Charydrobia stachei, ii. s 58 

Viviparus coucsiiX 59 

Campcloma macrospira M 60 

Lioplax? endlichi W 60 

llembranipora^ 1 61 

Cham stantoni Knowlton 63 



207 . 

White, C. A, How a Mocking-bird Mocked Me. C^Forest and Stream, vol. xHv, 
Xo. 14, p.2B3. Xew York, April 6, 1895. 

The mimicking of the note of a duck bj a Uimus polyglotta.s, temimrarily led the author to 
believe that he was really in the vicinity of water, while making a “ dry camp. " 

Proc. M. vol. XX 41 
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208 . 

White, (’. A. Memoir of George En«’(‘lmauii. <^l>iograi)hical ^Memoirs of the 
National Academy of Sciences, vol. iv, pp. 1-21. Washington, 1896. 

Same. Five hundred extra c<>i>ies printed with paper covers, title-page, and ]>ortrait. 

209 . 

White, C. A. l>iographicaI Sketch of Fielding Bradford Meek. American (Jetd- 
ogist, vol. xviii, pj). 337-350, with jmrtrait. IMinueaiJoIis, 1896. 

This .sketch contains a full list of the published writings of ]\Ir. Meek. 

Same. Twenty-live extra copies printed with paper covers and half title-page. 

210 . 

White, C. A. Memoir of Fielding Bradfoial Meek. c^Biographical Memoirs of the 
National Academy of Sciences, vol. iv, pi). 75-91. 

This memoir contains a full list of the ]mblished writings of Mr. Meek. 

Same. Twenty-live copies i)rinted separately with paper covers and title-page. 

211 . 

White, C. A. The Relation of Sex to Mentality. <Medical Record, vol. lii. No. 19, 
]>p. 661, 662. November 6, 1897, New York. Win. Wood A: Co. 

Tlni author shows the relation of sex to certain phases of mentality and discusses the 
probable ettect of ovariotomy upon those phases. 



OBSEltA'ATIONS OX THE ASTACID.E IX THE UXITED 
STATES XATIOXAL MESEUM AXD IX THE :MUSED:\I OF 
COMPxVEATIVB ZOOLOGY, WITH DESCEIPTIOXS OF XEW 
SPECIES. 



By Walter Faxon, 

Jssistdut in charge of MoUnsca and ("ruxiacea. Mnscnm of Comparative Zootogij, 
Cambridge, Alassachuseiis. 



Since the publication of my ^'Xotes on N^ortU American CrayfisliCvs’' 
in 18iK), a g'ood deal of material has accnmulated in the United States 
National .Miiseiiin and in tlie Mnsenin of Comparative Zoology. The 
first ])urt of tlie present article embodies the results of an examination 
of this material^ 

The second part relates to the crayfishes of the Southern nemi- 
S])here — the Fayastacinw. After the publication of Part 1 of my 
‘•Revision of the Astacida',’’ which treated of the Noithern Ilemi- 
s])liere genera, Cawharus and Astaens, I hoped to get together a col- 
lection of the Parastacine crayfishes that would enable me to issue the 
second i>ai t of the revision in a shape similar to the first j>art. Disap 
pointed in this hope, I have decided to include in this paper such results 
as 1 could obtain from a study of the Parastdcinw in the two museums 
above named. Thanks to iMr. Charles C. Chilton, of Christchurch, 
Xew Zealand, my series of Xew Zealand crayfishes is ami>le, but lack 
of adequate material from Australia, Tasmania, and South America 
precludes a satisfactory revision of the Farastachuv as a whole. 

Six new species and three new subspecies of Camharus are described 
and figured in this paper. Of these, five belong to the United States, 
four to ]\Iexico. Five new species of Parastacus are also described and 
figured — two from Uruguay, two from Chile, and one ostensibly from 
JMexico. 

'Anyoue Avbo midcrtakes the perplexing study of the North American crayfishes 
should hiixe at hand the following works: 1. Monograph of the North American 
Astacida*. By Hermann A. Hagen. Til. Cat. Mns. Comp. Zool., No. 3 [Mem. ]Miis. 
Comp. Zool., Tl, No. 1], 1871. 2. A Kevisiou of the Astacidjc. Ihirt I. The Cencra 

Camharus and Astaciis. By Walter Faxon. ^leiii. Mns. Comp. Zool., X, No. 4, IS85. 
3. Notes on North American Crayfishes — Family Astaeida*. By Walter Faxon. 
Proe. U. S. Nat. Mns., XTI, pp. fil9-(j34, 1S90. 4. The present article. In these 

works all the North American crayfishes are described and many of them figured. 

PROCEEDINGS U- S. NATIONAL MUSEUM, VOL. XX-NO. 1136. 
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Family ASTACID.l^]. 

Siibtaiiiily 

Genus CAMBARUS Erichson. 

(kimbaruH Ekkmison, Arrii. f. Naturgoscb., 12ter Jahrg., I, p. 88^ 1816. 

Typo, Astacus hartouii Eabricius. 

CJROUP T. (TyP^; Astacus htamlinffu Harlan.) 

Third segment of third and fourth pairs of legs of male liooked. 
Outer part of tii*st pair of abdominal appendages of male truncate at 
the tip and furnished with one to three small recurved teeth ; inner part 
ending in a short acute spine, which is commonly directed outward. 

CAMBARUS BLANDINGII ACUTUS (Girard). 

Specimens of this Southern and Western form of 0. hlandinf/ii have, 
been received through Pi'ofessor S. E. Meek from Kainister and Good 
Land, Indian Territory, Mammoth Spring, Batesville, and Camden, 
Arkansas, and Arthur (Ked River), Texas. There are specimens in the 
United States National Museum from Corpus Christi, Texas, and from 
Portage River, at Oak Harbor, Ohio. Mr. W. P. HayMias recorded 
this form from the following new localities in Indiana : Turkey Lake, 
Kosciusko County; Lake Maxinkuckee, ]\Iarshall County; Kankakee 
River, Lake County; Terre Haute, Vigo County. 

Specimens procured by Professor Meek at McAlister, Indian Terri- 
tory, are peculiar. The rostrum is narrower, more deeply excavated, 
with more convergent sides than in typical specimens of ( 7 . h, aattus. 
The rostral acumen, too, is longer, surpassing the antenuular peduncle, 
the lateral spim‘S more prominent. The rostrum approaches the form 
seen in the Eastern G, blandiutjiiy or even more nearly that of the typ- 
ical C, cJarl ii from Texas. 

CAMBARUS FALLAX Hagen. 

Eustis, Lake County, Florida (Coll. U.S.X.M.); Gainesville, Alachua 
County, Florida (Coll. Mus. Comp. Zook). 

CAMBARUS CLARKII Girard. 

There is a fine series of specimens in the United States National 
JMuseum, collected in Las Moras Creek, Kinney County, Texas, by F. A. 
Ciai'k and E. A. IMearns, in 189M. As in the specimens collected by 
Edward Palmer at San Antonio, Texas, and described on page of 
my ^Hlevision of the Astacidm,’^ the areola, although very narrow, is 

^Saiiic as ViiMiUy Pot am ohiida^ Huxley=SnbfainiIy PotamohihuvVaxou. Potamohius 
being a synonym of Astacus (see ji. ()(»2), the subfamily name sbonld be Astaviufv. 

-Tbe Oawfisbes of the State of Indiana. By W. 1*. Ilay. 20tb Ann. Rep. of 

(jeulogy and Xatiiral Resources of Indiana, pp. 475-507, 1896, 
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not obliterated and the sides of tlie ix)struin are less strongly eoiiver- 
gent. Tliis is without doubt to be considered the typical form of 
( 7 . since Girar<Ps specimens were collected in the same region, 

somewhere between San Antonio and El Paso del Xorte. 

CAMBARUS ACHERONTIS Lonnberg. 

(Plate LXII, figs. i_5.) 

Camhariis aclieronUs Lonnberg, Zoolog. Anz.^, XVII^ pp. 125-127, 1891: Piliang 
till K. Sveiiska Vet.-Akad. Haudlingar, XX, Pt. 1, p. 0., figs. 1-0, 1891. 

Female , — Eostrum broad, excavated, superior lateral margins l aised 
into sharp carina^ which overhang the inferior lateral margins and con- 
tinue backward inside of and parallel with the postorbital ridges; a 
pair of sharp projecting angles or teeth near the tip at base of the acu- 
men; acumen slioi t, acute. Eostrum, gastric region, and areola smooth 
and polished; sides of caraj^ace thickly studded with small papilla* or 
tubercles; postorbital ridges furnished with a small spine at the ante- 
rior end; areola almost obliterated in the middle by the apposition of 
the branchio cardiac lines; posterior section of carapace equal in length 
to the distance between the cervical groove and the anterior spines of 
the postorbital ridges. 

Abdomen a little longer than the cephalo-thorax, smooth; tclson 
three or two sjuiied on each side of the anterior segment, po.sterior 
segmen t snbtruncate. 

Aiitenme very long, much longer than the body; a small external 
spine behind the base of the antennal scale; antennal scale very brood, 
broadest at the middle, apical end rounded and armed with a small 
external spine. Epistome short, broad, anterior border coiivex. 

Ohelipeds slender; merns furnished with the customary biserial spines 
below, superior margin spinulose, outer and inner faces sparsely granu- 
lated; carpus with a longitudinal furrow above, tuberculiferous, the 
tubercles tending to assume the form of short s])ines on the inner side; 
chehe subcylindrical, granulated, the granules on the inner or upi)er 
margin of the hand taking on the form of blunt s])ines; lingers long, 
slender, inner and outer sides costate, upper margin of the dactyl ns 
tuberculate, cutting edges of lingers irregularly denticnlate on the 
proximal half. 

Length 75 mm.; ciirapaee 39 min.; from tip of rostrum to cervical 
groove 23.5 mm.; from cervical groove to posterior border of carapace 
1C mm.; length of rostrum from tip to anterior spines of postorbital 
ridges 9 mm.; width of rostrum 4.5 mm. 

Annulus ventralis transverse, with a prominent posterior tubercle 
and a creseentic anterior fossa. 

In a young male of the second form, 43 mm. in length, the third pair 
of legs are furnished with a blunt hook on the third segment, while 
the corresponding segment of the fourth pair bears a small tubercle, 
the vestige of the hook of the adult. The first abdominal appendages 
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are tnineate at tlie tip, the outer pai't tei ininatin.u- in two small recurved 
tei'lli, the inner part in a slender s])ine wliieli is directed outward. 

Gum Cave, Citrus County, Florida (Coll.G.S. X.M.). Two females, 
twelve youug' (male, Foi in 11 5 female). 

L()unber^*’s ty]>es of Camhams aclierontis^ two males, 50 and 55 mm. 
1oii<j:, were in'oeured in sinking a well, from a subterranean rivulet 
about forty-two feet from tli(‘ surface, in Orange County, Florida. 
According to Ldnnberg’s description and figures, the chela is thicker 
than in the Citrus County examples above described, the telsou is 
shoidei , the abdominal ideura* more acuminate, and the antennal scales 
more triangular in form. Following the description alone, the rostral 
acumen is blunt and its base extends back into the rostral groove as a 
slight ridge. These conditions are not true of the Citrus County speci- 
mens, neither are they shown in Ldnnberg’s figures of C. ucherontis. 
The only adult examples in the Citrus County lot, moreover, are 
females, while Limuberg’s si)ecimens were both males. I am therefore 
inclined to believt* that the discrepancies between the Swedish authoFs 
account of C. achcroutis and the si)eciuieus before me are due to dif- 
ferences in age and sex, and in part to inaccuracy of description and 
delineation. 

This species, the fourth blind Ccnnharns described from the United 
States, is very distinct from any of the others. As pointed out by 
Ldnnberg, it is probably descended from C. chn'kii. It is noteworthy 
that in a specimen of C. clarkii collected in St. Johns River, Florida, 
the areola, although narrow, is not obliterated in the middle. In this 
res])ect this specimen agrees with C. ((vherontis as well as with Texan 
s})eciniens of C. cJarkii, and dilfers from the form of C. cUirkii found in 
Alabama, ^lississij)])!, and Louisiana. That the maximum age of the 
caverns in which G, achcrontls lives is probably Post-pliocene has been 
shown by Lonnberg.^ 

CAMBARUS PUBESCENS Faxon. 

Ruckhead Creek, ^lillen, Burke County, Georgia (Coll. ILS.X.M.). 

CAMBARUS VERSUTUS Hagen. 

Pollard (Escambia County), Greenville (Butler County), and Calera 
(Shelby County), Alabama (Coll. U.S.N.M.). All of these specimens 
have a carinated rostrum? 

CAMBARUS ALLENI Faxon. 

This si^ecies is rc(*orded by Liinuberg'^ from Apopka (Orange County), 
Arcadia, (DeSoto County), and from Hillsboro County, Florida. 

^ miiang till Iv. Svenslva Vct.-Akn<l. Handl., XX, Pt. t, pp. S, D, 1894. 

2 Rev. Astaeidii', ]>. ol, ;unl Proc. V. S. X"at. Mns., XII, p. dll). 

•MViliaiig till K. Sveiiska Vet.-Akad. llaiidl., XX, Pt.4, p. 1, 1894. 
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CAMBARUS PELLUCIDUS (Tellkampf). 

This species has been found by Mr. W. P. Hay in Sliiloh Cave, 
Down's Cave, and other caves near Bedford, Lawrence County, Indiana, 
and in a small cave near Paoli, Orange County, Indiaini.^ The speci- 
mens from these caves belong rather to the form’ described bj’^ Coi)e as 
C. inermis (Wyandotte Cave) than to the typical form commonly found 
in the Mammoth Cave of Kentucky. Mr. Hay has shown that these 
specimens are very variable as regaids the development of the spines 
of the rostrum and sides of the carapace, and that the reduction of the 
spines is most marked in specimens from the more northerly lo(‘alities. 
A transition is thus formed through these individuals to the following 
subspecies : 

CAMBARUS PELLUCIDUS TESTII Hay. 

Camhavus pvJhicldus iesiii Hay, Proc. V. S. Xat. Mus., XVI, 1893, p, 28.*>, pis. 
XLiv, XLV, figs. 2, 5, 6, 10, 11, 12; Ca-awfisbrs of the State of Iiuliaiia, 
p. 184, fig. 4, 1896. 

In this form, which has been found in ]Mayliehrs Cave and Truett’s 
Cave, near Lloomington, Indiana (the most northern locality in wliich 
cave crayfishes were found by ]Mr. Hay), the reduction of the spines is 
carried to the extreme. The lateral spines of the rostrum, the anterior 
spines of the postorbital ridges, and the spines on the sides of the 
carapace are altogether wanting, while the external spine of the second 
antennal segment and the apical spine of the antennal scale are much 
reduced in length. So this form comes to bear a close likeness to 
C\ harionil and suggests the iiossible derivation of C, ijeUucidus fvoiw 
(\ hartonil. It is true that in regard to the structure of the male exter- 
nal organs G. jjellvcldiis is similar to those species of Gamharns that are 
placed in Group I. But, as I pointed out in my “Iicvision of the Asta- 
cidaC’ (p. 18), this type of the male organ is a very simple and primitive 
one, and might be accpiired through an inhei’cnt reversionary tendency 
by cave-dwelling species of any of the groups into which the goins 
Gamharns has been divided. The presence of hooks ui)on the fourth 
pair of legs may, in this case, be correlated with the reversion of the 
male appendages to the type of Group 1. It will be observed that in 
Form II (the less perfect form of the male) the hooks on the fourth pair 
of legs are more or less abortive not only in G, p, tcstU but also in the 
typical form of G, pellucid us from the Mammoth Cave. 

The ditfereuce, pointed out by Hay, between G. p. tesili and G. prllu- 
eidus from Shiloh and Wyandotte caves, with regard to the shape of 
the hooks on the third pair of legs, ])robably results from comparing 
the second form of ( 7 . j>. testii with the first form of C. jyellucidus. 

Three types (two males. Form II, one female) of this subspecies are 
in the collection of the United States National ^Museum (No. 17702, 
Mayfield’s Cave, Indiana, W. P. Hay). 

iProc. IT. s’; Nat. Mus., XVI, 1893, pp. 2<S3-285. 



048 



pnociCEDiyas of the natioxal museum. 



VOL. XX. 



(JROUP II. (Ty])c, Astacns adrena Le Coiit(‘.) 

Third segment of third ])air of legs of male hooked, hdi’st pair of 
abdominal api)eiidages of male similar to those of (Ironp 1. 

CAMBARUS CARINATUS, new species. 

(Plato LXIII.) 

Male^ Form T. — Rostrum of moderate width, excavated, lateral margins 
slightly eonvergent, cariiiated, and armed near the tip with a pair of 
spiniform teeth; acumen of moderate lengtli, reaching to the distal end 
of the antennular peduncle; a median longitudinal carina extends from 
the base of the acumen backward to the level of the eyes. Carapace 
coarsely granulated on the sides, anued with a pair of lateral teeth 
behind the (‘ei'vical groove; Inanchiostegian spine small; postorbital 
ridges furnished with sharp anteiioi* spines, posterior spines repie- 
sented by slight tubercles: anterior l)order of cai apace angnlated below 
the orbit. Areola of moderate width, about one-half the length of the 
anterior section of the ('arapace. 

Abdomen eipial to the cephalo-thorax in length, smooth; plenrm 
broad, bluntly angled. Anterior segment of telson tliree-spined on 
each side of the posterior margin; posterior segment short, rounded. 

Jhisal segment of antennnle armed with a spine below. Antennal 
scale bi oadest at the middle, tapering to a shar]> apical spine. A shai'p 
tooth at external base of the antennal scale. Ej)istoma triangular. 

Ohelipeds: Merus grannhite<l on superior border, and armed with a 
single si)ine near the distal end; lower face with biserial arrangement 
of sjunes; carpus tuberculate within, with four spiniform teeth near 
the ant(Tior border, viz, one mmr each point of articulation witli the 
propodite and two between these points; hand of moderate width, 
in Hated, covered with small squamous tubercles. 

Third segment of third legs hooked. 

First abdominal appendages stout, curved forward at apex, inner and 
outer parts ending in a small horny tooth, anterior margin furnished 
with a small tooth near the tip. 

Length lL^o mm.; carapace G2 mm.; length from tip of rostrum to 
cervi(*al groove 40 mm.; length of rostrum from tip to anterior spine 
of postorbital ridge 17 mm.; acumen 5 mm.; cheliped 104 mm. (nierns 
25 mm., carpus 10 mm., chela 51 mm., dactylns 30 mm.); breadth of 
chela 17 mm. 

Ti/pe. — Guadalajara, ^Mexico, altitude 5,200 feet (No. 17699, U.S.N.M.), 
P. L. Jouy. One male. Form 1. 

Ameca, Jalisco, ^Mexico (No. 16085, U.S.N.M.), A. Puges. Hacienda 
de Villachuato, Michoacan, Mexico (No. 17707, IJ.S.N.M.), A. Duges. 
Three males, Form 1. 

According to the manuscript label this species is brought to the 
market of Guadalajara as food. 
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CAMBARUS MEXICANUS Erichson. 

^lirador and Santa Maria, Mexico (Coll. TJ.S.X.M.). The annulus ven- 
tralis of the female forms a prominent tubercle, with ])erpcndicnlar 
posterior wall, facing a roundish tubercle arising from the posterior 
thoracic segment. The anterioi* and ventral sides of the annulus are 
divided by a longitudinal groove which is bounded on each side by a 
rather prominent lip.^ 

CAMBARUS GRACILIS Bundy. 

Six 3 "oung specimens from Day Brook, daspei* ('oniity, iMissouri, ^liss 
Ruth Hoppiu, probably belong to tliis species. (No. 4341, 3Ius. Coni}). 
Zool.) 

GROrr III. (Type, Astacus harioun Falniciiis.) 

Third segment of third pair of legs hooked, h^irst pair of abdomi- 
nal appendages of male thick, the inner and outer parts both terminat- 
ing in a short recurved tooth. 

CAMBARUS BARTONII (Fabricius). 

North Adams, Berkshire County, Massachusetts (Coll. ^lus. Comp. 
Zook); Westmoreland County, Beunsylvania; Waynesville, Haywood 
County, North Carolina; Boan ^Mountain, North Carolina, fiom an alti- 
tude of 0,000 feet (Doctor C. II. Merriam); Warren ('ounty, Ohio; 
Albany, Clinton County, Iventucky; Claiborne, ]\Ionroc, and JMeMinn 
Counties, Tennessee (Coll. U.S.N.M.) ; caves in Lawrence and Orange 
Counties, Indiana (W. P. Hay, Proc. C. S. Nat. ]\Ius., XVI, 1893, j>. l\S6). 

CAMBARUS BARTONII ROBUSTUS (Girard). 

Oneida Creek, Peterboro, Madison County, New York, G. S. Miller, 
jr. (No. 4329, 3Ius. Comp. Zook). According to Doctor R. ^Y. Shnfeldt,^ 
Cambanis hartonU rohnstm in 3Ioutgomeiy County, Maiylaiid, builds 
mud towers at the mouth of its burrow similar to those of C. duxjcnes, 
A tigure of one of these towers, or ^‘chimneys,'' from a photograph, is 
given in SliufeldPs article. 

CAMBARUS BARTONII LONGIROSTRIS Faxon. 

Two males and one female from Will’s Creek, Pollard, Escambia 
County, Alabama (Coll. U.S.X.^l.). The suborbital angle is sharpl}^ 

‘ Id the artificial key to the species of Group II on p. 48 of niy “ Revision of the 
Astacidic/’ C. mexlcanus is distinguished from C. simulans by the moderate width of 
the areida contrasted with the narrow areola of C. simulaus. In fact, the aretda is 
very narrow in both species (it is too broad iii the tigure of C. simuhius on pi. i of 
the ^‘Revision”). The distinction should have been drawn from the ro.strum and 
chehe. The rostrum is nearly plane above in (\ mcxuanus, deeply hollowed out in 
( \ simulans; the chela is much narrower, and more heavily and closely tnbercnlated 
in C. mcximints than in the latter spe<-ies. 

"The Observer, VII, No. 3, p. 88, March, 1830. 
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defined and spiniforni, as in specimens from Cumberland Gapd (7. h. 
Jonyirosfris has been previously known from l>louutsvilIe and Cumber- 
land Cap, Tennessee, and the Climdi IJiver, West Virginia. 

CAMBARUS LONGULUS Girard. 

Cumberland Cap, Tazewell, Creeneville, and Knoxville, Tennessee 
(Coll, U.S.X.M.). 

CAMBARUS LATIMANUS (Le Conte). 

Atalla, Etowah (bounty, Alabama (Coll. LT.S.N.M.). One male, Form 
ir, three females. The sides of the rostrum are more nearly parallel 
than in Le Conte’s types of ( 7 . latimanu.s. 

CAMBARUS DIOGENES Girard. 

Columbus and Loekbourne, Franklin County, Ohio (Coll. Mus. Comp. 
Zook). Minnesota Fiver at Fort Snelling, 3Iinnesota (Coll. U.S.N.M.), 
Spring Creek at Delhi, Delaware County, Iowa; Belmond, Wright 
County, Iowa; Ihiragould, Creeue County, Arkansas; Fayetteville, 
Washington County, Arkansas (Coll. S. E. Meek). 

The specimen (male, Form II) from Belmond, Iowa, differs from the 
typical C. (Jhufenes in having a long rostrum, with a narrower, more 
tapering acumen. 

Mr. W. F. Hay has recorded this species from the following new 
localities ill Indiana: Irvington, Marion County; Creencastle, rutnam 
County; North Salem, IIendri(*ks County. 

CAMBARUS ARGILLICOLA Faxon. 

Bay Saint Louis, Hancock County, ]Mississip])i ; Brazoria and Vic- 
, toria, Texas (Coll. U.S.X.M.). Irvington, Bloomington, and Wheatland, 
Indiana [teste W. P. Ha}"). According to ]\lr. Hay, G. argilUeola^ like 
C. dioijenes, builds mud chimneys'’ over its burrows. 

CAMBARUS EXTRANEUS Hagen. 

Fivespecimensfrom the Big Cahawba Fiver, Alabama (Coll. U.S. jST.M.), 
combine characters belonging to C. extranens and to G. glrariUanus \ w 
such a way as to render it necessary to reduce the latter form to the 
rank of a subsiiecies. In these intermediate specimens, the areola is 
long as in G. gimrdianns*^ then^ ai (‘ two spines on the upper border of 
the meriis as in G. e.rtranens, while the posterior wall of the orbit has 
an outline midway between these two forms. 

CAMBARUS EXTRANEUS GIRARDIANUS Faxon. 

Camhanis (jirardianns Faxon, Frnr*. Ain«‘r. Afad. Arts and Sci., XX, p. 117, 1884. 

Two males of the second form from I'iastanaula Creek, ti(‘ar Athens, 
Tennessee (Coll. IT.S.N.M.). 
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TfROI'T IV. Asiacus afmh 8jiy.) 

Third segment of third pair of legs of male hooked. First abdominal 
a])pendages of male bifidj terminating in two styliform brauelies, wliieh 
are straight or lightly reeurved. 

CAM^ARUS LANCIFER Hagen. 

Camhanis lanctfcr Hagen, Monogr. X, A. Astacicho, p. 59, pi. i, figs. 8fi, 87; pi. 
Ill, fig'. 159, 1870 (male, Form I). 

Camhanis faxouii ^Ieek, Amer. Xnt., XXVIII, p. 1042, figs, 1-4, 1891 (male, 
Form II). 

In 1891 Mr. W. P. Hay sent me a female specimen of (\ lancifer col 
lected at Vicksburg, Mississippi. Up to that time Doctor Ilageifs 
type specimen had remained unique. Mr. Hay’s specimen differed from 
the type in having a median spine on the inner side of the carpus of 
the chelipeds. In the ‘UVmei ican Xaturalist” for December, 1894, Pro- 
fessor S. E. Meek described and figured the second form of the male 
under the name of Cdmharus faxonlL Professor Meek’s specimens were 
taken in St. Francis Piver at Greeiiway and Big Bay, Arkansas. 
Seven (four males, Form II; three females) have been presented to the 
iMuseum of Comparative Zoology (^o. 4220). In the second form of 
the male the tips of the first pair of abdominal appendages are not 
horny, as in the first form; the inner and outer branches are of about 
eipuil length, the inner tapering to a rather sharp, straight point, the 
outer blunt and rounded. These appendages are cleft only for a short 
distance from the tip, and so present a form very similar to that seen 
in Grou])S I and II. The annulus ventralis of the female is depressed 
in front, more prominent and unituberculate behind, with a closed, 
curved fissure. 

The areola is very incorrectly represented in ]\Ieek’s fig. 1. The are- 
ola is entirely obliterated in the middle, not open as there portrayed. 

CAMBARUS INDIANENSIS W. P. Hay. 

Camhanis affiniSf var. Faxon, Proc. U. S. Xat. Mils., XXII, 1890, p. 628. 

Camhanis iiiiUaiiciisls H.w, 20tli Ann. Rep, Dept. CJeol. Indiana, p. 494, fig. 9, 
1896. 

This form, which I considered as a Western race of Cambarns affinis, 
has been described as a distinct species by Mr. Hay. It has been found 
in the Patoka Biver at Patoka, Indiana, and at Huntington, Dubois 
County, Indiana. 

CAMBARUS SLOANII Bundy. 

Madison and Marengo, Indiana (fide W. P. Hay). 

CAMBARUS PROPINQUUS Girard. 

Lake Douglas and Saginaw Piver, Michigan; Indian Lake, Water- 
loo, Indiana; Portage Piver at Oak Harbor, Ottawa County, Ohio, 
(ColI.U.S.N.M.) 
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(7. 2^ropi)iqnus is ])robably the most iibumlant erayfisli in Indiana, 
according to IMr. W. P. Hay. 

CAMBARUS OBSCURUS Hagen. 

Westmoreland County, Pennsylvania (Coll. U.S.X.M.). 

In the female of C<imh<t7'i(s ohscurus the anterior pnrt of the annulus 
veiitralis is prominently bituberculate, and behind the tubercles there 
is a dee]) transverse fossa, Tlie organ thus has a very dilferent form 
from that of C. propinquHs, This difference, together with the pecnb 
iarit}^of tlie sexual appendages of the first form of tlie inale,^ supports 
Doctor Hagen’s view that 0, ohscnrns is a species rather than a local 
race of (J. propinqnns, as I considered it in iny ‘Qlevision.’’ 

CAMBARUS NEGLECTUS Faxon. 

Day Brook, Jasper County, INIissoui i (No, 4341, Mus. Comp. Zool.); 
James Kiver, Springfield, Missouri (Coll. TJ.S.N.^M.). Tliere are speci- 
mens of CambavHS nefjlectus in S. E. Sleek's collection from the following 
new localities: Turkey Biver, Fort Atkinson, Winneshiek County, 
Iowa; Neosho, Newton County, ^Missouri; Spring Creek, Johnson, 
Arkansas; I'rairie Grove and Fayetteville, Washington County, Arkan- 
sas; Batesville, Independence County, Arkansas; Bed Jiiver, Arthur, 
Texas. 

CAMBARUS VIRILIS Hagen. 

Jasper County, Missouri (No. 4323, Mus. Comp. Zook); Spirit Lake, 
Dickinson County, and Ames, Story County, Iowa (Coll. U.S.N.]M.); 
Lake Douglas, Michigan (Coll. U.S.N.M.), In S. E. Sleek’s collection 
6\ ririJis is represented from the following localities: Storm Lake, 
Buena Vista County, Iowa; Cherokee, Cherokee County, Iowa; Yellow 
Creek, Postville, Allamakee County, Iowa; Spring Creek, Delhi, Dela- 
ware County, Iowa; Boyer Biver, Arion, Crawford County, Iowa; 
Belmond, Wright County, Iowa; Shell Bock Biver, Waverley, Bremer 
County, Iowa; Neosho, Newton County, Missouri ; Blue Biver, Crete, 
Saline County, Nebraska ; Prairie Grove and Fayetteville, Washington 
County, xVrkansas; McAlister, Indian Territory (one female, var. A); 
Bed Biver, Arthur, Texas. 

In Indiana C, virilis is confined, according to Mr. W. P. Hay, to the 
1101 them ]>art of the State, where it is extremely numerous. 

Specimens from Big Piney Creek, Cabool, Texas County, Missouri 
(Coll. C.S.N.M.), differ in many partiiailars from thetyiiical form. The 
cejihalo thorax is more cylindrical, the chehe shorter, with more inflated 
Imnd and shorter fingers, the immovable finger narrower and less flat- 
t(‘ii(Ml; there are one or two additional spines on the lower side of the 
( ariins between the median and internal spines; the rami of the male 
sexual a])pendages are longer, slenderer, and less strongly curved. In 
the shape of the hand these individuals are very similar to those col- 
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lected at Iroudale, aad in Keyiiolds County, Missouri^ Botli in tlie 
shape of the claws and in the character of the male appendages the 
Cabool specimens are transitional forms connecting (7. virilis with C. 
rusticus and allied species. 



CAMBARUS LONGIDIGITUS, new species. 

(Plate LXII, figs. 6-9.) 

Dorsal surface of the carapace tlatteued, thickly and coarsel}^ punc- 
tate; lateral walls granulate. Kostrum long, concave above, sides par- 
allel from base to the lateral pair of spines, which are sharp and directed 
forward; acumen long, acute, reaching to the distal extremity of the 
auteniinlar peduncle, and to the middle of the distal segment of 
the antennal peduncle. Postorbital ridges curved inward at the ])os- 
terior end, armed at the anterior end with a sharp spine. Antero 
lateral margin of carapace bluntly angulated beneath the orbit, but 
not armed with a spine. There is a prominent spine on each side of 
the carapace on the hinder border of the cervical groove; a small 
branchiostegian spine is also present. The areola is very narrow for 
the greater part of its length ; its narrowest ])art is well foi ward, close 
to the small, but broad, triangular held that borders n])on the cervical 
groove; from this point it widens gradually and slightly to the hinder 
end. 

The abdomen presents no distinctive characters; the pleura^- are 
juiuctate, their postero lateral angles rounded. The telson is rather 
long, armed with a pair of spines on each side of the transverse suture; 
its hind margin truncate. 

The anterior process of the epistome is broadly triangular, its antero- 
lateral margins slightly convex, its anterior angle roiTuded, truncate, 
or (in a few examples) slightly notched. The basal segment of the 
antenna bears no spine, but the so-called olfactory turbercle is ])romi- 
nent just in front of the orihce of the green gland; tln^. second seg- 
ment of the antenna is armed with a small but sharp lateral s]une. 
The antennal scales are about as long as the rostrum, of moderate 
width, widest at the middle. 

The merus of the chelipeds is armed, as usual, with spines bise- 
rially disposed on the inferior margins, and with two obliquely placed 
spines on the superior border near the distal end; the carpus is longi- 
tudinally fuiTowed, punctate, and slightly tuberculate above; there 
is a small S])ine near each point of articulation with the manus, two 
spines besides on the inner border — one median and one smaller om», 
near the posterior end of the segment; the lower surface presents, 
moreover, a prominent acute median S])ine together with a minute 
spinule l3'ing between the inferior median and the internal median 
spines (the smaller spinule is sometimes obsolete). The palm, or basal 
part of the propodite, is tlatten(‘d and veiy short; its ui)per face is 
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coarsely punctate ami armed alon^' its inner border with a double 
row of spinifonn tubercles. The fingers are excessively long, the 
dactylus being more than three times as long as the inner margin 
of the ])alm; the fingers meet only at their tips, which cross each 
other; the giasping edges of both fingers are furnished with blnnt 
teeth, irregular in size, while the opposite margin (or margin toward 
the median line of the body) of the dactylus is armed Avith two longi 
tndinal rows of acute teeth. The external finger is barbate within at 
the base. 

The first abdominal appendages of the second form of the male are 
long and slender, their tips lying between the second pair of legs 
when directed forward. The outer branch is longer than the inner 
branch. The ti])S of both branches are distinctly recurved. 

The annulus ventralis of the female is triangular, with a deep trans- 
verse central fossa. The anterior wall is indistinctly bitubenailate, 
the posterior wall thickened and divided by a median longitudinal 
sigmoid closed fissuie. The claws of the female do not differ in form 
from those of the male. 

Dimensions of a male. Form II: Length 81 mra.; length of carapace 
41 mm.; length of rostrum 13 mm., AAudth of rostrum 4.3 mni.; length 
of rostral acumen (> mm.; distance from ti]) of rostrum to cervical 
groove 28 mm.; distance from cervical groove to ])Osterior border of 
carapace 13 inm.; width of areola at its narrowest 0.5 mm.; length of 
cheliped 07.5 mm.; length of inerus 15.5 mm.; length of carpus 10 
mm.; length of chela 35 mm.; breadth of chela 10.5 mm.; inner mar- 
gin of palm 8 mm.; length of dactylus 25.5 mm. 

Tlie largest specimen (a female) is 101 mm. long; the large claw 
measures 47.5 mm. in length, the dactylus 30 mm. 

Oxford Bend, White Bi ver, Arkansas. (Coll. Mus. Comp. Zool.) Four 
males, Form II; four females, six young. 

This clearly characterized species, discovered by Piofessor S. E. 
IMeek, is related to G, virUisj with which it agrees essentially in the 
foi ni of the sexual ]>arts, both male and female, and the areola. It is 
readily distinguished fioiii (7. ririlis by its longer, parallel-sided ros- 
trum, with longer lateral spines and acumen, as well as by the excessive 
length and slenderness of the fingers. In many individuals the cliche 
are unecpial in size on the right and left sides, the right being com- 
mon I3" the larger. 

In recent alcoholic specimens the fingers are clouded with dusky, and 
a large s[)ot or blotch of the same hue is seen on both sides of the hand 
near the ai ticulatioii with the wrist. 

CAMBARUS IMMUNIS Hagen. 

Small stream llowing into Oneida Lake, New York (Xo. 4330, ^lus. 
Comp. Zool.). Sandusky, Erie Lounty, Ohio (Xo. 5038, ]\lus. Comp. 
Zook). Xortliern Ohio, near shore of Lake Ihae: Ames, Story County, 
Iowa; South Bend, Cass County, Xebraska (Coll. U.S.X.3L). Also 
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from tlie following- localities (Professor S. K. Meek's collection): Cedar 
Piver, Cedar Papids, Linn County, Iowa; Mnpleton Piver, 3IapIeron, 
jMonona County, Iowa; Poyer Piver, Arion. Crnwford County, Iowa; 
Pelmond, Wright County, Iowa; Plue Piver, Crete, Saline County, 
Nebraska. 

CAMBARUS IMMUNIS SPINIROSTRIS Faxon. 

W. P. Hay reports this form as found in Terre Haute, Indiana. 
The type locality is Obion County, Tennessee. It has also been 
recorded by me from Shawnee Comity, Kansas. 

CAMBARUS PALMERI Faxon. 

St. Francis Piver, at Green way and Big Bay, Arkansas; Blaek 
Piver, at Black Pock, Arkansas; Paragould, Green County, Arkansas 
(Coll. S. E. Meek). 

Tlie type specimens of C\ pabneri are small individuals of the second 
form of the male and females collected in Obion County, Tennessee. 
Ill the collection of Professor S. E. Meek are a good many exami>les from 
the above-iiaiiied localities in northeastern Arkansas which agree 
essentially with the Tennessee specimens, differing from them merely 
in the outline of the rostrum, which is somewhat longer and narrower, 
with more convergent sides. The first abdominal appendages of the 
first form of the male are strongly recurved, as in ( 7 . Immunh^ but the 
rami are much longer than in that species. The largest specimens 
attain to a length of 80 mm. The dactylus of the large cheliped in 
adult individuals varies in length from one and a third to a little over 
twice the length of the inner border of palm. The upper surface of the 
claw is ornamented with scattered, roundish, dark spots. In C. 
mer'} there is no very evident spine on the lower face of the carpus 
between the median s])ine and tlie spine on the internal border. 

CAMBARUS PALMERI LONGIMANUS, new subspecies. 

(Plnte LXIV, tigs. 1-6.) 

Similar to C. palmeri, but ditterent in the shape of the hand, the 
body of which (or palm) is thinner (less iufiated) and the fingers much 
longer proportionally. The antenum, too, are longer, and the rostrum 
as a rule is more deeply excavated. 

Dimensions of the chela of a male. Form I, 83 mm. long: Length 
from point of articulation with carpus to end of dactylus 44 mm.; inner 
margin of palm 10 mm.; dactylus 35 mm. 

Good Land, Indian Territory; Walnut Creek, Kainister, Indian Ter- 
ritory; Arthur, Texas (Coll. 31 us. Comp. Zook, from S. E. 3Ieek). 

Many specimens, including both forms of the male, together with 
females, from each of the above, localities. The upper surface of the 
carpus and hand is spotted with dusky: the tips of the fingers are red, 
preceded by a transverse band of dark color which runs along the 
whole outer margin of the hand, 
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CAMBARUS DIFFICILIS, new species. 

(Plate l.XV, figs. 1-4.) 

Gepliulo-tliorax oval, tlatteiied above, of equal length witli the abdo- 
men. Carapace obscurely ]niiictate above, lightly granulate on the 
sides* lateral spines of moderate size, branchiostegian spines obsolete, 
anterodateral margins but slightly and bluntly angiilated, unarmed 
with spines. Kostrum of moderate length, reaching a trifle beyond the 
proximal end of the third antennular segment; upper surface excavate, • 
margins convergent and slightly convex from the base to the single 
pail’ of lateral teeth, which are small and acute, with horny tips; 
acumen of moderate length, acute, horny at the slightly niitnrned tip. 
Postorbital ridges ending anteriorly in a sharp tooth or short siiine. 
Areola obliterated throughout a considei able part of its length by the 
contiguity of the branchio-cardiac lines. Abdominal pleurm rounded, 
telson bispinose on each side. Anterior process of epistome squarely 
truncate at the front end. 

Antenua‘ longer than the body, basal segment unarmed, second seg- 
ment furnished with a spine on the outer side, at the base of the scale; 
scale of moderate width, widest near the middle. 

The merns of the chelipeds shows the usual biserially arranged spines 
upon its lower side, and the two obli(piely placed spines near the distal 
end of the upper margin; the carpus is marked by a deep, curved 
longitudinal furrow on the upper side, Just inside of which lies a series 
of about seven small tubercles, the anterior one sharp pointed and(|uite 
near to the upper point of articulation with the propodite; the inner 
border of the carpus is armed with a stout median spine and a smaller 
one near the hinder end of the segment; on the lower face of the seg- 
ment one secs a minute spine at the lower articular surbice with the 
proi>odite, a prominent median spine, and a much smaller one between 
the inferior median and the larger spine of the inner border; tlie (diehc 
are very large, a little longer than the cephalo- thorax including the 
rostrum; the [)alm or basal j)art is short, its inner border ornamented 
with a double row of dentiform tubeides, outside of which, on tlie 
ui>i)cr ta<‘C, api)ears a row of obsolescent tubercles in line with the 
axis of the movable finger; the fingers are very long (the movable one 
being from two and a half to a little over three times the length of the 
inner border of the palm), pitted and furrowed, armed with blunt teeth 
along their prehensile edges; the inner border of the dactylus is fur- 
nished with dentiform tubercles which show a tendency to an arrange- 
ment in two rows, and which decrease in size from the proximal to the 
distal end of the segment ; it is further to be observed that the dactylus 
is bowed iinvard in such a fashion that the prehensile edge comes into 
contact with the immovable linger throughout the distal two-thirds of 
its length when the fingers are closed, leaving a gape at the base. 

The upper surface of the hand and Avrist is mottled with dark spots, 
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Tlie tirst pair of abdominal appendages of tlie fii st form of the male 
are short and stout, reaching forward only to the base of the antei>e- 
nultiinate ]>air of thoracic legs. The}^ end in two short, recurved 
styles, the inner (or posterior) of which is slender and more strongly 
recurved than the outer one. In males of the second form, these 
ap])endages are S]>lit for only a short distance from the tip, ami tlie free 
ends are stoiitery blunter, and less strongly recurved. The anterior 
wall of the annulus of the female is depressed to the level of the ster- 
num so that there is no distinct central fossa. The posterior wall, on 
the other hand, is very thick and protuberant, forming a transverse 
tubercle across the hind margin of tbe penultimate thoracic sternum. 
The chela of the female is shorter and broader than that of the first 
form of the male, and the dactylus less bowed. The chela of the second 
form of the male is similar to that of the female. 

Length 93 mm.; carapace 10 mm.; rostrum 11.5 mm.; from tip of 
rostrum to cervical groove 30 mm.; from cervical groove to hind border 
of carapace 10 mm.; antenna 100 mm.; eheli[)ed 90 mm.; merus IM) mm. ; 
carpus 13 niin.; chela 48 mm.; dactylus 30 mm. ; width of palm 19 mm.; 
length of inner border of palm 14 mm.; length of first pair of abdom- 
inal api)eiidages 12 mm. 

jMcAlister, Indian Territory. (Ooll. Mus. Comp. Zook, from S. E. 
Meek.) Twelve males, Form I; five males, Foiin 11; eleven females. 
Prairie Grove, Washington County, Arkansas. (Coll. S. E. Meek.) 
One male. Form I. 

This species bears the closest possible resemblance to Camhani.s 
palmn'i lougimanus, with which it would surely be eonfounded if it 
were not for the peculiar form of the sexual appendages of the male. 
These organs consist of a stout peduncle terminating iii two very short 
recurved spiiues. In C, palmer i lon(fimanm the two terminal spines are 
represented by two very long slender branches, e<pial in length to the 
peduncle itself. The annulus ventralis of the f(*male also differs from 
that of C. palmcri inasmuch as the central fossa is well nigh obliterated. 

The upper side of the wrist and hand display the same spots of dark 
color which are seen in C, palmer i loiujimanm. 

CAMBARUS MEEKI, new species. 

(Plate LX V, ags. 5-9.) 

Gephalo-thorax cylindrical, polished, cons])icuously punctate, except 
in the middle of the gastric area, granulated on the anterior portion of 
the sides, lateral spine small or obsolete, antero lateral border bluntly 
angulated below the orbit, ])Ostorbital ridges armed with a sharp ante- 
rior spine. Itostrum deei)ly ex(*avated, often very faintly carinated 
near the tip; margins thickened, concave, strongly divergent at bas(‘, 
each with a longitudinal row of impressed dots; lateral spines and 
acumen horny-tipped, strongly upturned; acumen reaching to distal 
end of anteunular iieduncle. Areola narrow, punctate. Anterior 
Froc. N. M. vol. xx 42 
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process of e])islonie blunt at the anterior end, tlie sides convex, the lat- 
eral angles ])rotnberaiit. Carpus armed with a lar^e median and a 
small [)osterior spine on the inner border; below, the carpus presents 
a ])rominent median spine together with a smaller one situated between 
the latter and the median int(‘rnal spine. The chela is of moderate 
size, ])unetate, doubly serrate on the internal border, lingers armed 
with blunt teeth along their prehensile edges, the base of the immo- 
bile lingers commonly beared within; dactylus about twice as long as 
the inner margin of the palms. Antennal scale broad, broadest beyond 
the middle, internal margin very convex. 

First pair of abdominal appendages of the male similar to those of j 
C. pdJmerL 

Annulus ventralis of the female triangular, central cavity roundish, 
not elongated transversely, posterior wall much swollen and divided in 
the middle by an almost straight, longitudinal closed fissure. 

Length 50 mm.; carajiace 20 mm.; rostrum 7 mm.; from tip of rostrum 
to cervical groove 18.5 mm.; from cervical groove to posterior margin 
of carapace 10.3 mm.; cheliped 4(> mm.; meriis 11.5 mm.; carpus 7 mm.; 
chela 22.5 mm.: dactylus 15 mm. 

Walnut Fork, Piney, Arkansas (Coll. jMus. Comp. Zook, from S. E. 
Meek.). Tvv^eh^e males, Forin II; lifteen females. 

Fayetteville, Arkansas (Coll. S. E. :\leek.). One male, Form 1 ; sev^en 
males, Form II; five females. 

This small species, discov^ered in northwestern Arkansas by Professor 
S. E. Meek, appears to be distinct from any hitherto described. In its 
general appearance it resembles 0. nisticds^ but the areola is much 
narrower, as in 0. virilis^ while the male appendages are fashioned like 
those of G, palmcri. The lirst pair of abdominal appendages of the 
female are reduced to the merest rudiments in the shape of a pair of 
soft papilhe springing from the first sternal segment of the abdomen. 

CAMBARUS RUSTICUS Girard. 

Grand Rapids, Wood County, Ohio; Defiance, Defiance County, Ohio; 
Ottawm, Putnam County, Ohio; McCutchenville, Wyandot County, 
Ohio; Tiffin, Seneca County, Ohio; Waterloo, Indiaim; Moscow, Hick- 
man County, Kentucky; Saginaw and Tiffin, Michigan; Springfield 
and Marshfield, Missouri. (Coll. U.S.N.IM.) Black River, Black Rock, 
Arkansas; Shell Rock River, Waverley, Iowa; Indian Creek, Marion, 
Iowa. (Coll. S. E. Meek.) 

CAMBARUS SPINOSUS Bundy. 

Indian Creek, tribiitary of Powell’s River, six miles southeast of Cum- 
berland Gap, Tennessee; Clinch Piver at Walker’s Ford, eleven miles 
south west of Tazewell, Tennessee; Court land, Alabama. (Coll.U.S.N.M.) 

The specimens from Courtland, Alabama, are three females and one 
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male, Form II, with nncommoaly lon^i* lostial acmaeii and lono^spined 
antennal scale. The epistoma is not emarginate in front in these four 
specimens. 

CAMBARUS ERICHSONIANUS, new species. 



(inat<‘ LXIV, figs. 7-12.) 

Male, Form T, — Rostrum of moderate width, sides imrallel, not thiek- 
eiied, lateral spines minute, acmnen reaehing* to the <listal end of 
the antennnlar ])edun(de. Carai>aee cylindrical, heavily punctated, 
lightly granulate and ciliate on the sides; lateral spines well deveh 
o])ed; postorhital ridges armed with a small anterior spin<‘; antero- 
lateral boidei* scarcely aiignlated below the eye; areola of moderate 
width, but littl(‘ longer than the distance from the cervi(*al groove to 
the lateral spines of the rostrum. Abdomen as long as the cephalo- 
thorax. Epistome ti iangnlar. often truncate or notched in fi ont. Car- 
pus of chelipeds with an internal median and inferior median spine. 
Chela broad, intlated, setiferons, tingeis somewhat longer than the palm; 
internal margin of palm with a double row of depressed tubercles. 
First pair of abdominal appendages straight, without any promimmt 
angle or shoulder on the anterior border, bitid, the two branches slender 
and acute, reaching forward to the base of the second pair of legs. 

In theseeond form of the male the hist t>air of abdominal appendages 
are thicker, blunter at the tips, and not hoimy, as in the hrst form. 

In the female the annulus ventralis is depressed, only very imper- 
fectly bitnbercnlate in front, the hind border more prominent than the 
front bol der, the central fossa obsolescent. 

Dimensions of a male, Form I : Length 70 mm. ; ce])halo-thorax35mm.; 
areola 11 mm.; rostrum 5 mm.; chela 25 mm.; dactyhis 15.5 mm.; 
bieadtb of chela 0 mm. 

Rip Roaring Fork, live miles northwest of Greeneville. Tennessee; 
Eastananla Creek, Athens, Tennessee; ^Matlock Spring Creek, near 
Athens, Tennessee; Rig Cahawba River, Alabama. (Colls. U.S.X.M. 
and ]Mns. Comp. Zool.) 

In large males. Form 1, the inner branch of the hrst abdominal 
appendages is somewhat enlarged and spoon-shaped at the tip. 

This species has the facies of C. .^pinosns, hnt the male appendages 
are nearly like those of (\ 2 n'opi}t(pu{.s, although the rami are a little 
longer. Compared with C\ sj^iuosus, the rami of the sexual appendages 
in the male, fArm L are much shorter, and there is no angle or shoulder 
on the antei‘ior margin of these appendages; in the s<‘cond form of the 
male of (7. erichsonhnni.^ the sexual appendages are much shorter and 
blunter than in C. spinosiis^ and the two rami are of erpial length. 
The female of C. spinosns^ may be distinguished from the present s[)ecies 
by the piominent annulus ventralis with bituberenlate anterioi' border 
and deep transverse central fossa. C. propu}(inus^ (‘omi)ared with 
C, erichsonianus^ is distinguished by its more ovoid ccphalo-thorax, 
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tlic greater leu^tli of the seetion of the earapaee behind the eervieal 
gToove, and its shorter, more ta[)ering-, and carinated rostrum. All of 
these eharaeters, witli the cxeeption (d' the carinatioii of the rostrum, 
also serve to separate G. propinqiiv.s sanbornii from the present speeies. 

The habitat of C. erichsonunius^ east(Tn Tennessee and northern 
Alabama, is elosely adjacent to that of C, spinosns, C, propinffUHs is a 
more northern form, unknown south of the Ohio. C. pro2)inqHus 
sanbonnl has been found in Kentucky and Ohio. 



CAMBARUS FORCEPS Faxon. 

Glineli Itiver at Walker's Ford, eleven miles northwest of TazeAvell, 
Tennessee 3 lUiirs (or Big Sycamore) Creek, tributary of Clinch Biver, 
seven miles south of Tazewell, Tennessee. (Coll.U.S.K.M.) 

GK()UP V. (Ty]u‘, ('amharfis monteznmtv Saiissure.) 

Third segment of second and third jiairs of legs of male hooked. 
First abdominal api)endages similar to those of Group IV. 



CAMBARUS MONTEZUMi^: Saussure. 

The typical form of C. montezionw comes from the jdain of the City 
of ]Mexico. It has also been recorded from Puebla^ and from Vera 
Cruz.- The Puebla s])eeimens (var. tridens von ]\[artens) are described 
as having a pair of small lateral teeth near the apex of the rostrum, 
but this is also true of many of the specimens, esi>ecially the seeond 
form males and the females, from the type locality. In the typical form 
the rostrum is smooth and lightly hollowed out above, the sides of the 
rostrum are nearly ])arallel (but slightly convex) from the base to the 
proximal end of the acumen, which is short (not surpassing the seeond 
antenuular segment) and flanked by very small lateral teeth (often 
obsolete). The postorbital ridges are unarmed, or furnished at the most 
with the merest vestige of the anterior spines. The portion of the 
carapace posterior t<) the cervical groove is much more than half the 
distance from the groove to the anterior extremity of the rostrum. 

CAMBARUS MONTEZUMiE DUGESII, new subspecies. 

(Plate LXVl, fg. 1. ) 

Camhanis monit zumw Faxon, Proc. U. S. Nat. Mils., XII, 1889, p. 633. 

Differs from C. wonieznmiv as follows: The U])per surface of the 
rostrum is perfectly fiat, except for the margins, which are raised so as 
to form lateral cariua‘; the sides of the rostrum converge from the 
base to the proximal end of the acumen, which is slenderer and a little 
longer than in C. montezumcv; the lateral teeth of the rostrum are 



Martens. Arcli. f. Xatiirgesob., 38tt‘r Jalirg., 1872, 1, p. 130. 
‘Ortmanii, Zoolog. Jahrb., Abtb. f. 8yst., VI, 1891, p. 12. 
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in()i’(‘ strou.uly developed; tlie postorbital ridges bear distiiiet aoteiioi- 
s])iii(‘s; the liaiul is broader and more hirsute, and the lingers are 
tip]H‘d with more conspicuous, yellow, corneous nails. 

Length 38 mm. 

State of Guanajuato, Mexico, A. Duges (Xo. 1G087, U.S.iSr.M.). 



CAMBARUS MONTEZUMi® AREOLATUS Faxon. 

(Plato LXVI, fig. 2.) 

Camharus mo^Uezuma\ var. areolata Faxox, Rev. Astacidip, Pt. 1, 1885, p. 128. 

Ill this form the outline of the rostrum is similar to that of C. m. 
(hif/esii^ but the lateral margins are not.raised so as to form prominent 
carime. The latenil rostral spines and the spines at the anterior end 
of the postorbital ridges are developed to about the same degree as 
in C\ m. (hi(jesH. The characteristic feature of this form is the short- 
ness of the posterior section of the carapace, winch involves a very 
short and broad areola. 

Parras, Coahuila, jMexico, Edward Palmer (Xo. oGoO, iMiis. Coini). 
Zoo].). 

CAMBARUS MONTEZUMiE OCCIDENTALIS, new subspecies. 

(Plnt(‘ LXVI, figs. .3, 1.) 

Camharus montcruuKr F\xoy! (pars). Rev. Astacida*, Pt. 1, 1885, p. 123. 

Rostrum ])lane above, margins but very slightly raise<L tapering grad- 
ually Irom the base to the tip without distinct lateral spines or de(i- 
nitely limited acumen. It reaches at the most to the distal end of the 
second autennular segment. Postorbital ridges unarmed. 

Mazatlan, Mexico (No. 3G52, Mus. Comp. Zool.). 

CAMBARUS CHAPALANUS, new species. 

(Plato LXVII, ligs. 1, 2.) 

Similar to C. moute::7ma\hut difters in the following regards: Body 
slenderer and more cylindrical; rostrum much longer and narrower, 
reaching to the end of the anteuniilar peduncle, somewhat hirsute, 
armed with a pair of stout and sharp lateral spines, and a long spini- 
forni acumen; postorbital ridges terminating anteriorly in long and 
strong spiniform teeth; antennal scales miudi longer and narrower and 
armed with a much longer apical s])ine. 

— Lake Chapala, State of Jalisco, ^Mexico, P. L. Jduy (No. 17G08, 
U.s‘.N.i\I.). One male. 

Same locality and collector (No. 1G2D4, F.S.N.M.). Three males. 

The upper snrhxce of the rostrum is plane, with raised lateral mar- 
gins. The sides of the rostrum are convex, distinctly converging 
before attaining to the lateral spines. The chelipeds and the male 
sexual organs are like those of the typical form of G, inontezumiv. 
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Ill some respeets (\ utouie;:um(r (Uujcsil shows an approach toward 
this species, but tlie two forms can not be confounded on account of 
the <^reat(‘r slendei'iiess of 6\ vkupulunns^ the i>reat length of the ros- 
tral and ])ostorbital spines, etc. 0. shufiidtii is distiiignislied from t\ 
chdpdhniufi by the ])resence of lateral spines on the carapace, broader 
rostrum, differently shaped male appendages, etc. 

Genus ASTACUS Fabricius (s. s.). ‘ 

<^Canccr Linn.eus, 8yst. Xnt., lOtli ed., I, p. ()25, 1758. 

c^Aaiacus FAiiRieit^S, Syst. Entoino]., p. 413, 1775; Sjiecies Insectonim, I, p. 514, 
1781; Mantissa IiLseetbrum, I, p. 331, 1787 ; Entoinol. Syst. emend., 11, p. 478, 
171)3; Snppl. Entomol. Syst., p. 382, 1798. 

<^AsiacuH Latreille, Considerations G("^nerales, p. 101, 1810 {Jsiacug Jlnviaiilia 
Farricic’S— Cinurr aslacns Linn.eus, specitied as tlie type, p. 422). 

<^Astacns Leach, r]dinl). Encyel., VII, p. 398, 1814; Trans. Linn. Soc. London, 
XV, pp. 330, 343, 1815. 

Potamohiiis Leach, Sainonelle's Entcmologist^s Useful Compendinm, ]>. 95, 
1819 (Type. Poiamobhis Jluriui if is Cancer asiarns Linn.eus). 

K^Asiacus Milxe-Edwarh.s, Hist. Xat. CTnst.. II, p.329, 1837. 

= AsUicus (snl)geiuis) Ericiison, Arch. f. Natnrgeseli., 12ter Jahrg., 1, p. 90, 1840. 

Type, Cancer astacns Linnanis. 

The genus Astdcus, as first established by Fabricius,^ included eiglit- 
een species. The dismemberment of this heterogeneous assemblage 
was begun by Fabricins himself in 1781,^ by the removal of three 
species to the genus Squilla, In 1798,“* he eliminated several other 
species from Antaeus, forming for their rece])tion the genera Craiujon, 
Alpheus, raJwmou, and Palinurus. As left by its founder in 1798, the 
genus Astacus contained only five of the original species, namely, A. 
mdriiius [ = Caucer gdmmdvus Linnmus), A» JluviatiUs { = Cancer 
astacus hiumvns), A, ccerulescens, A, futgeus. and A, norregivus. Two 
of these, ewr 111 eseeus and fulgeHs,are indeterminable. In 1810 Latreille/* 

‘Those who acce])t the genera defined hy ])olynoiiiia]ists after the year 1758 will 
ascribe the genns Astacus to Grouoviiis, 1704 (Zooi»hylacium Gronoviannm, F.iscic- 
nlns 11, p. 227). Even as early as 1700 Gronovins (Acta Helvetica, IV, p. 23) assigned 
Catatea striyosa polynoniially to Astacus, using in its old j>re-Linn5ean sense. 

In 1772 Pallas, a biiiomialist, in his ^LSpicilcgia. Zoologica,’* Fascieiilns IX, p. 81, used 
the combination ^Istacns daiinricus in treating of the Damian craylish. Pallas'wrote 
in L.-itin, and it is evident that Astacus was here used merely as the Latin word for 
“eraylislU* or ^Mobster,” and not as a technical generic name; lor the diagnosisof the 
Danriaii crayfish is head(*d Descriptio Caneri dauurici," <*onformaldy with Linnaois's 
nomenclature. Even if one foia-es the \)oint and carries the genns xisiaens back to 
Pallas, 1772, it will not make the Dam ian crayfish the typ<‘ of tlK*) genus, since the 
descrii>tion of the Danrian crayfish is a comparative one, the less<n’ European 
cus [Astacus nostras niinor^, i. e., Cancer astacus Liumens, serving as the standard for 
com])arison. To regard as a type the thing compared, rather than the standard of 
comparison, would be a manifest absurdity. 

-Syst. Ent., 1775. 

-Species Inseetoriim. 

'‘Sni)id. Ent. Syst. 

'''Consid<^rations Gendrales snr POrdre Xatnrel des Aniinanx composant les Glasses 
dcs Crnstaecs, des Arachnides, ct d(\s Insect<‘s. 
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in Table des Genres aver rindication de Pespeee lenr sert de 
type/’ designated A. ft uridfiHii as the type ot the ^eniis Aistara.s, In 
1814 and 181o Leacdi ^ further curtailed the ^i’enius by removing- .4. >n>r 
regicus as the type of the new genus Xejfhrops. The genus 
thus restricted, retained only two of tlie valid original species, namely, 
.1. iiKtriiiits (the 1^’nropean lobster) and A. jUiri((tilis (the coinnion Euro- 
pean ciaylish). In 1811)^ Leach went a step further, and separated 
the crayfishes from the lobster, instituting a new genus Poiamohids 
for the former, leaving the latter as the representative of the restricted 
genus ^.s/ac//.s*. This restriction of Asincu,s to the niariin‘ species is 
nullified by Latreille’s specification o)l A, JinriatiUs as the type of .l,spf- 
cns in 1810/^ In 1837 Milue-Edwards^ did essentially tbe same thing 
that Leach had done in 181U, but he left the crayfishes in AHtavus, and 
made the lobster the type of the new genus Ifomarua. This being in 
accord with Latreille’s designation oi' A. Jiuriatills as the type of 
eus, the European lobster should be called by the modern rules of 
nomenclature (restoring the Lininean specific, uauu^) Horn ants f/am mu rus 
(Liniueus), while the European crayfish, as Astarus (f.stucus (Linnauis), 
stands as the tyi>e of the genus Astueus, 

Mr. T. IL K. Stebbing‘" argues that Latreille, in his ‘"Table des Genres 
avec rindication de resi>ece qui lenr sert de type,’ probably designated 
Astueus Jill riat ills ^Giot as the t 3 q)e, but merely as a type, an examide,” 
of the genus Astueus^ and that Leach’s restriction in 18113 was there- 
fore valid. As 1 understand it, the French word ^ type’ means ‘ model,’ 
4y])e,’ or ^standard,’ not ‘example’ or ‘illustration’ (Gallice exenqrle). 
1 see no reason for going behind Latreille’s plain words, to indulge in 
uncertain speculation concerning his possible meaning. If Mr. Steb- 
bing is unwilling to allow Latreille the use of the word Gype’ in its 
technical sense, by what ‘statute of limitation’ will he fix the year 
when the word acquired that meaning ? Even if it be admitted that 
there is some doubt concerning the significance of the word ‘type’ as 
employed by Latreille, the benefit of the doubt should, by a reasonable 
ruling applicable to all such cases, be given to a long-established termi- 
nology. Between 1810 and 1803, the date of Stebbing’s “History of 
the Crustacea,*’ the name Potumobius was applied to the ci'ayfishes but 
thrice, so far as 1 know, namely, by Adam White in his "-Catalogue of 
Bi'itish Crustacea,*’ 1830, and in his ‘"Popular History of British Crus- 
tacea,” 1857, and by G. B. Sowerby in his continuation of Leach’s 
"-Malacostraca Podophthalma Britannia*,’’ 1875. ""But,” continues Mr. 

Stebbing, ""if it be insisted that Latreille here intended to set up the 
crayfish as technically type of the genus, in preference to the lobster, 
of which his book makes no mention, the answer is simple. His iiiten- 



^ Ecliiih. EncycL, VII, !>• 398; Trims. Linn. Sue. Loiidou, XV, pp. 336, 343. 
‘ Samouelle's Entomolo^^ist’s Useful Compendium, p. 95. 

^F. H. Herrick, Bull. U. S. Fish Comm, fur 1895, p. 9. 

^Hist. Xat. des Crusta<*('s, II, p. 329. 

^Natural Science, IX, 1896, i>. 40. 
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tioH was inopcnitive, bc*canso lie had been forestalled by an eailier 
writer, d. (J. Fabrieins, in liis various writing’s, of wliieli it wdl be 
suilieient to eite the ‘Sp<‘cies Tnseetoi uni/ 1781, and the ‘ Fntoniologia 
Systematica,’ 171K>, consistently places Asiacun marhiUH [Cancer (jam- 
maruH Linincus) as the first s})ecies of the genus giving to 

A . JJnriatllis invariably the second ])lace. There can therefore be no 
reasonable gainsaying that he made the Euroi)ean lobst(‘r, and not 
the river crayfish, the tyi)e. From tliis it follows * * * that the 

generic name of the lobster is ]>ro|)erly and that of the Euro- 

])can crayfish Potanioblu.sP 

It is hal'd to believe that this contention of Mr. Stebbing’s is made 
in good faith, involving as it does an unreasonable and long-discarded 
method of ascertaining a type. Such a method is re])iidiated every time 
we concede to an author who first subdivides a genus in which no type 
has b(‘(Mi specified, the right to restrict the original name to sindi part 
of it as he ])leases. It is not true that the first species is presumably 
the author’s implied type. Fabricins’s genus Astacns was formed by a 
dismemberment of the genus Cancer of Linnanis, and the seiinenci* of 
the two species under consideration in Fabrieins's works was undoubt- 
edly derived from the Systema Natnra*,’' where (in the twelfth edition) 
Cancer (fainmaras stands as Xo. 02, Cancer astacns as Xo. 08, in the 
genus Cancer. A better, though not a valid, claim might be set up for 
A. JlnvUdUis as Fabricins’s implied ty]ie of his Astacns^ since 

that species is the Cancer astacns of Lin mens. 

In Agassiz’s Xomenclator Zoologicus” the name Votamohins is 
entered as a genus of Brachynra, with a citation of Leach’s article in 
‘^Dictionnaire des Sciences Xatnrelles,” XII, ISIS. By reference to 
this work it appears that the name occurs on i>age 75, under the Galli- 
cized form Fotamobie/’ in a merely nominal, alphabetical list of the 
genera of Crustacea. Since the crayfish and lobster are both entered 
elsewhere in the same list, by the names of “ Ecrevisse'' and Ilomard,” 
I am inclined to think that Potainobie'’ was here really intended fora 
genus of (luviatile crabs, as assumed in the ‘‘ Xomenclator,’’ and that it 
was written through a Japsns pennev for ‘n*otamophile,” i. e., Potamo- 
pliUns or Potamon. As the name occurs as a pure nomen miihun in the 

Dictionnaire,” it would be unworthy of notice but for the fact that 
Desmarest said in 1S23C II est probable que ce genre [TheJphnsa on 
Potamophihis] differe i)eu, on ne differe pas de ceux qiii out etc nommes 
Potamon ])ar A. Savigny, et Potamobia par 31. Leach,’’ and that Bisso 
ill 182(P adopted Potamobins Leach (with Potamophile” as the 
French eijuiA alent ) as the generic name for the fresh water crab, Potamon 
JlnrlatUis. In this Avay, probably, it came to pass that Huxley'^ was 
led into the essentially erroneous assertion that Potamobins had been 
used in another sense before it was ap])lied to the crayfish. 

1 Dictioiiiinire des Science's Xatnrelles, XXVIII, jn 24G. 

^Hist. X^at. <lo rKniope ^Mi'^riel., p. 11. 

^Proc. Zool. Soc. London, 1878, j). 752. 
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White, in his List of tlie Specimens of Crustacea in the Collecitiou 
of the liritish Miisemn/’ 1847, page 71, gives ‘‘ l^otamohlns anroptnis 
Leach, Edin. Enc.” as a synonym oi' Astactis f uHatilis, This seems to 
bean error. Leaeti’s article, Crnstaeeology,’’ in the seventh volume 
of the Edinburgh Eucyclopaulia, was i)ublished in 1814. The European 
crayfish is there called Astacns finriatilis}, the name Fotamobius 
europaiis does not appear. 

Subgenus CAMBAROIDES Faxon. 

Cambaroides Faxon, Proc. Amer. Acad. xVrts and Sci., XX, p. l.oO, 1884. 

Type, Astacns japonlcus De Ilaan. 

ASTACUS (CAMBAROIDES) SIMILIS Koelbel. 

Astacns {Cambaroides) similis Koelhel, Anzeiger d. kais. Akad. d. Wissenscli. in 
Wien, niMth.-iiatiirw. Classe, 2at(‘r .ialirg., 18D2, pp. 176, 177; Sitziings- 
berichte, CT, Pt. 1, 1802, ]>p. 6r)0-(3.“)0, ligs. 1, 2, 4, 5, 7-11. 

There are three specimens (two males, one female) of this species in 
the United States Xational ]Museum, collected by 1^. L. Jony near 
Eusan, and at Seoul, Korea; KoelbeTs specimens came from the I^rov- 
inee of KjcJng-Kwi-do, Korea. 

Tlie Korean (uaytish is exceedingly close to Asfacdts Japonicus, The 
only coUvStant diffeieiices appear to be tliese: In A,Japouiens the ros- 
trum terminates in a. minute horny denticle, and the lateral margin 
bears a similar denticle' on each side, a little way behind the apex, 
while in A. similis the lateral denticles are wanting. The fingers of A. 
jajwiiicus are a little shorter than those of A. similis and there is some 
dilference in the form of the first jiair of abdominal aiipendages (See folate 
X, fig. 40, of my ‘Atevision of the Astacid;e” and tigs. 8. 0 of Koelbel). 
The other differences jiointed out by Koelbel are not constant; the 
median rostral carina is more pronounced in two of the specimens of 
A. similis m the Xational Museum than in any of the nine specimens of 
A.jtqnmicns that 1 have seen, and in one of the three Korean s])ecimens 
the spine on the inner branch of the sixth abdominal appendage is as 
far removed from the margin as it is in A.Japonicus, 

In two of the examples in the United States Xational ]\lns(*nm 
(including the largest one of the three) the rostrum is shorter than the 
antennal peduncle. 

Subgenus ASTACUS. 

ASTACUS KLAMATHENSIS Stimpson. 

Klamath River, Siskiyou Count}", California; Umatilla River, Pendle- 
ton, Oregon; Hangman Creek, Tekoa, Washington; Dart’s ]\Iill, Little 
Spokane River, Washington; Cceiir d’Alene Lake, Idaho (Coll. U.S.X.M.). 

Specimens from the Walla Walla River at Wallula, Washington, and 



' According to Koelbel (Sitzuiigsber. d. kais. Akad. d. Wissenscli. in Wien, Cl, Pt. I, 
p. 651, fig. 3) there are two denticles on each side of the rostrum in some specimens of 
A, jajjonicns. 



VOL. X.\. 



OfiG PROCEEDIXCrS OF THE XJTWXJL 

from Pothitcli Creek, at Lewiston, Idabo, with the ‘iimeral faeies of A, 
Jx'lanifUlicus'us^ show certain characters of .1. troirhrifhfii, Foi- instance, 
in most of them the posterior pair of ])ostorbital spines is very evi- 
dent, while the rostral s])ines, the a])ical spine of the antennal scale, 
tlie extei nal spine of the second segment of tlie antenna, and the sinne 
at the anterior internal angle of the carpus are much more strongly 
developed than in typical specimens of JdamatJieusis. 

ASTACUS TROWBRIDGII Stimpson. 

A large female specimen, 138 mm. long (Coll. U.S.X.M.), said to 
have been taken from a bunch of seaweed in salt water at Monterey, 
(California, ap])roaches A, leniusculus in three respects, namely: The 
})osterior pair of spines on the back of the carapace, behind the eyes, 
are rather more strongly developed than in the typical A. tvoivhridgu ; 
the rostral acumen is as long as in A. leninsculiis : the tubercle at the 
orihee of the green gland ends in a sharp, horny point. In other 
respects this specimen agrees with A. trofrhridgii. The body is very 
broad across the branchial region, and there are three spines on the 
left side of the telsou, two on the right. There is a riidimentaiy limb 
on the right side of the first abdominal segment, a condition seldom 
seen in the American species of Astaens. 

Astaens irowbridgii has been ])reviously known oidy from the region 
near the mouth of the Columbia Kiver. 

ASTACUS LENIUSCULUS Dana. 

There is a large female, 122 mm. long, from San Francisco County, 
California, in the collection of tlie California Academy of Sciences (No. 
3259). The right and left chelipeds of this specimen are of equal size; 
the upper margin of the riglit inerus is armed with two spines, of the 
left merus with three spines; the telsou is armed with one spine on 
the right side, two on the left. This sjiecies has been previously 
recorded from the Columbia Fiver and Puget Sound. 

ASTACUS GAMBELII (Girard). 

Crawfish Creek, at Moose Falls, one mile above junction with Lewis 
Fiver, Yellowstone Xational I'ark, M'yoming: Snake Fiver, just south 
of Yellowstone Park, AYyoining; ]\Iiuk Creek and Port Yeuve Fivei, 
Pocatello, Idaho; Shoshone Falls, Idaho; Flue Lakes, four miles below 
Shoshone Falls, Idaho (Coll. U.S.KM.). 

All of these localities are in the Snake Fiver drainage. 

ASTACUS TORRENTIUM (Schrank). 

Fecorded from Cologne, Germany, and from St. Gallen, eastern Switz- 
erland, by Doctor A. P. ISIinni.’ 



^ Atti <Udhi Soc, Ilaliuua di Sci. Nat., XXIX, jip. 322-326, 1886, 
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ASTACUS PALLIPES Lereboullet. 

Xeig^liboihood of ^Madrid, S])ain (Xo. 4340. Mus. Comp. Zool.). Tlieso 
Spanish craytishes do not difiter from l^reiicli and Fmi»4isli specimens of 
A. 2)aJUpcs. 

Doctor Xinni,' in a note on the crayfishes of Italy, shows that 
Iq)€s is the common craytish of that country, being widely distributed 
through the Kingdom, as far south as Xai>les. A form found in the 
province of Belluno, characterized by the jiresence of spines on the 
outer margin of the antennal scale, is named by him Astacus 2 >((U(peSy 
var.fuJclsid 

Two specimens in the United States Xational Museum from Piobezi, 
near Turin, vary in the direction of A. astaens. This variation is chiefly 
shown in the outlines of the rostrum. 

The Asiavm niposus of Pafinesque,^ presumably troin Sicily, is quite 
indeterminable, and the Astacu,^ ttnucuto.sifs of the same writei*'' is a 
pure nomen nudum. 



ASTACUS ASTACUS Lirnaeus. 

Cancer asiaens Lixx.EUS, Syst. Nat., lOtli ed., I, ]>. <)3l, 1758. 

Asiacus JJnriaiiUsYwMUCiVS, Syst. Eiitoinol., p. lia, 1775, < i auci, phirim. 

Asiaens asiaens ^Iecschex, ^Iiisenm Gronoviaiiiiiii, p. 85, 1778; Zoopliyl. (Jronov., 
Fnsc. Ill, Index [p. 389], 1781. 

Canetr {Asiacnx) asiaens G^ielix, Linn. Syst. Xat., 13tli <mI.. Pt. 5, p. 2985, 1788 
(ill part). 

Cancer nohiUs Scheaxiv, Fauna Boica, ITT, p. 24d, 1803. 

Poiamohins JinriaiiUs Le.vcit, Sainonelle’s Entonioln^ist's Fs(*fiil Coinpendinin, 
p. 95, 1819 (in part). 

I'oiamobins asiaens White, List of the Siieeiinens of British Animals in tlie (J(d- 
lection of the British Miis(*uni, Pt. 4, (,9'nstaet‘a, p. 34, 18.50 (in jiart). 

Asiaens JinviaiiUs (ommnnis Geustfeldt, Mem. Aead. Iinper. Sci. St. PiTershmirg, 
IX, pp. 554, 584, 1859. 

Asiaens nohiUs Hcxeey, The (Tayfisli, p. 233, fig’. 61, B, E, H; p. 245, fig. 62, 
B, E ; p. 296, 1880. 

A. P. Xiimi- records Astaens (tsfaeus from Carniola and Gfiritz. One 
young specimen from Belluno, northern Italy, is also considered by 
Xinni to belong to this species. 

Since the publication of my ‘‘ Revision of the Astacida%”^ V. M. Shiin- 
kevitch' has iirinted (in Russian) a fuller account of the Turkestan 
crayfish, Astacu.s Icesslcri Shimkevitch. 

' On page 141 of iny “ Kevision of the Astacida^,'’ lines 2 and 5, for ‘ ‘ antennnle ” read 
“antennal peduncle.” 

^Atti della 8oc. Italiaua di Sci. Nat., XXIX, pp. 322-326, 1886. 

^Ihid., p. 326. 

Precis des Dccouvertes et Travanx Soiuiologirpies, p. 22, 1814. 

5 Ibid. 

♦■See p. 152 of that work. 

■’'Bull. Impcr. Soc. Friends of N’at. Hist., Anthropol., Ethnogr., Moscow, Ly Pt. 1 
(Proc. Zoolog. Sect., I, Pt. 1, ji. 20), 1886. 
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SiiUlhinilj- 

First abdoniinnl somite devoid of a]>i)eiida^es in both sexes; podo- 
bramdiije laekin^- a bilobed plaited lamina, altliongli tlie stem may be 
exi>anded into a win^': epipod of first maxilli])ed generally fiirnislied 
with branchial lihunents, coxopoditic seta* hooked at the end; telson 
not divided by a transverse suture. 

ASTACOTDES Guerin. 

Asiacoides Gckiux, R<*viie Zoolo_i'i<ine, II, p. 109, 1839. 

Tv]h‘, Asincdidcs (jondotil (huTin -Astuvuf^ madatjaseariensifi Andomu et Milne-E(Iw:mls. 

Fostrnm short, (jiiadi ilateral, concave above, margins furnished with 
small teeth or luber(*les. Antennal scale very small.’ Anterior process 
of e])istome long triangular. Superior border of the hand d(Mitate. 
Sides of tlie carapace armed with small tubercles, some of which assume 
the form of small spines. Xumbor of well-developed gills reduced to 
twelve on each sideof the body; posterior arthrobranchia* rudimentajy 
and functioidcss; one pair of pleui'obranchia* (on the fourteenth somite); 
the branchial formula, according to Huxley,^ being as follows: 

ARTIIROBRANCniyE. 



Somite. 

VII. . 


PonoBRANCina^. 

. . 


AntiM’ior, 

. . 0 . . 


I'ostcrioi’. 
, . . 0 . 


Pleurohra> 

... 0 






VIII. . 


. . 1 . . 


. r . 


. . 0 . 


... 0 


= 


1 + r 


IX. . 


. . 1 . . 


. . 1 . 


. . . 0 . 


... 0 


- 


2 


X. . 


. . 1 . . 


. . 1 . , 


r . 


... 0 


z= 


2-fr 


XI. . 


. . 1 . . 


. . 1 . , 




... 0 


= 


2 + r 


Xll. . 


. . 1 . . 


. . 1 . , 




... 0 




2 + r 


xin. . 


. . 1 . . 


. . 1 . 




... 0 




2 + r 


XIV. . 




. . 0 . . 


, . . 0 . 


... 1 


— 


1 




0-f ei> V 


+ o -L r 


+ 4r 


+ 1 


= 


12d-5rd- 



One species known. 
Hah i fa t , — Mad a gascar. 



ASTACOIDES M ADAGASCARIENSIS (Audouin et Milne-Edwards). 

Aiiiaciis lu nda(j(iH('avau s\s Aunouix kt ^Milne-Edwards, .Tonrn. de P Institut, 1839, 
p. 152; Arch, dn Mns. d’Hist. Xat., II, ]».35, pi. ill, 1841. 

Asiaedides <jondoii\ Guihux, Revuo ZoologiqiK^, IT, p. 109, 1839.^ 

Astacuff {AstfU'didcs) ERlciisoN,Arcli. f. Xatiirgesch., 12ter Jnhrg., 

I,]>.89, 1810. 

’Erroneously said to be wanting by Guerin. 

-Proc. Zool. Soc. London, 1S7S, p. 775. 

^Gneriifs description of tl\e ^hidagascar crayfish must have been published about 
the sann* time as Andonin and Milne- Ed wards’s. The Kevne Zoologi<pie was is.sned 
monthly. Guerin’s deseri]>tion occurs in the A|)rLl number, 1839. Andouin and 
Milue-Edwards’s description in the Institute, p. 1.52, was communicated to the 
Societe Philoinati([ue on the 27tli of April, 1839. In cases like this it seems reason- 
able to retain the name adojited by the next following author who treated of tin* 
R])eci(^s — in this instance, Andouin and Milne- Ibl wards *n the Archives du ^Insiuini 
d’ Histoire Xatnrellc, II, 1811. 
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Astacus raldwvUi Hate, I*roc. Zool. Soc. Loiidou, 1865, p. 469, pi. xxvii. 

Astarolihs madagasrarunsin IlrxLEV, Proc. Zool. Soc. Loudon, 1878, 759, 

2 H; p. 775, fig. 7; The Crayhsh, p. 251, fig. 65, 1880. 

11 a b I fa t, — ad aga sc* a r . 

The only specimen of this species that I have seen is Giu^riii's ty])c, 
in the Mnseiiin of the Academy of Xatnral Sciences of Philadelpliia 
(No. 2H0, Gmh’iii Coll.). The color in life, according to Goudot, is 
brownish green. 

ASTACOPSIS Huxley. ■ 

AsfiKvjniis Huxley, Proc. Zool. Soc. Loudon, 1878, p. 764. 

Type, Astaviis fnaikHnii Gray. 

liostrmn triangular, concave above, inargins toothed. Antennal 
scale of moderate width, tapering off to an apical spine. Anterior 
])rocess of epistoine long triangular. Superior border of hand dentate, 
Carapac'e and abdomen more or less tuberiailous or S])inous, at kmst in 
mature individuals. Form homaroid. Twenty-one gills on each side 
of the trunk, disposed as shown in the following formula : 







AimiRoiiRANCHi.r:. 






Somite. 


PoDOBRAXf'HLE. 


Anterior. 


PLEUROlUtANCHLr:. 

l*o.sterior. 


Vll. 


. . . O(eiw-) 


. . 0 . . . 


. 0 . . . 


. 0 


^ O(epr) 


VIII. 


. . . 1 . . 


1 . . . 


. 0 . . . 


. 0 


— 2 


IX. 


. . . 1 . . 


. . 1 . . . 


. 1 . . . 


. 0 


^ 3 


X. 


. . . 1 . . 


. . 1 . . . 


. 1 . . . 


. 0 


= 3 


XL 


. . . 1 . . 


. . 1 . . . 


. 1 . . . 


. 1 


= 4 


XII. 


. . . 1 . . 


. . 1 . . . 


. 1 . . . 


. 1 


^ 4 


XIII. 


. . . 1 . . 


. . 1 . . . 


. 1 . . . 


. 1 


= 4 


XIV. 


. . . 0 . . 


..()... 


. 0 . . . 


. 1 


= 1 




— 


— 


— 


— 


— 




6 cj) r 


+ 6 + 


5 -f 


4 


= 21-f-vp, 



Habitat , — Australia and Tasmania. 



ASTACOPSIS FRANKLINII Gray. 

A.stacus fyauklinii Guay, Eyre's Jonriial8 of Expeditious of Discovery iu(o Gcii- 
tral Australia, 1, p. 409, pi. iii, fig. 1, 1845; List Crust. Hi it. Mus., p. 72, 
1847 (no description). 

Asiaens frankhnii Ericiisox, Arch. f. Naturgesch., 12ter Jabrg., 1, ]>. 37.5, 1846 
(after Gray). 

Astavopsia fninklinii IIUXLEY, Proc. Zool. Soc. Loudon, 1878, p. 764, figs. 4,5. 

Aslacojfsis fraukUuii Haswell, Cat. Australian Stalk- and Sessile-eyed Crustacea, 
I>. 176, 1882 (after Gray). 

Habitat, — Tasmania. One S])ecimen (male), 9G mm. long, in Museum 
of Comparative Zoology (No. 11 10), from Hobart Town, Mr. Itobertson. 
The angles of the abdominal pleune in this specimen tend to develop 
spiny ])oints. 

AHtacifpfiiH frankHnil is similar in external appearance to the ]\lada- 
gascar crayffsdi (Astacoides madapascarleitsis). The latter, however, as 
has been shown by Huxley, has the number of gills re<luced to twenty- 
four, against forty-two in the former. A, franklinii appears to be rep- 
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reseiit(Ml in N(‘\v South Wains by nn nllied siu'des, 

(Dana), through whicli we pass to the great ]\Iurray lliver erayfish, 
Astacopsis Hpinifcra (Heller). 

ASTACOPSIS SPINIFERA (Heller). 

Caticcr scrraiiis Shaw, Zoolony of New Ilollnnd, jil. viii, 1754. (Nec Caurer 
scrmUis Forslcal, 1775.) 

PoiamohtiiH strrafns White, Proc. Zool. Soc. I>on<lon, X^41I, ]>. 95, ])1. xv, 1850. 

Asiacoulis sjtinifer Heller, Reise. der Novara, Zool. Th.,ll, Pt. 3, Crust., ]l 102, 
1»I. IX, 18()5. 

Astdcn.s annaitis vox ^Martens, Ann. Mag. Nat. Hist., 3d ser., ]>. 3.59, I860. 

Asiacoidrs sr/ov/Oos McC5)y, Ann. !Mag. Nat. Hist., 3d ser., XX, p. 189, 1807; Pro- 
droiniis of tlie Zo<dogy of Victoria, Decade II, pi. xv, 1878. 

Aslaciis serraiiiH vox ^Martens, Monatsbcr. Aka<l, Wisseusch. Perliii, 1808, p. 615. 

AiiHfralian emu fish Huxlev, The Crayfish, ]>. 307, fig. 76, 1880. 

Ashtcopsis scrraUis Haswell, Cat. Australian Stalk- and Sessile-ej^ed Crust., 
p. 174, 1882. 

Asiavopsis spinifer Bate, Rep. Challenger Crust. ^laerura, p. 195, ])1. xx^'^I, 
1888. 

Habitat. — Australia, in ^Murray Diver, the Murriiinbidgee and tribu- 
taries, the Paramatta Diver at Sydney (Bate), Diehmond Diver (White), 
Biisbane Water (White), and at Mount Wilson (riaswell). 

List of specimens examined: Australia, Doctor F. Miiller, one male 
(Coll. ]\Ins. Com]). Zool.); ^Melbourne, Doctor F. Miiller, one female ovig. 
(Coll. ]\rus. Comp. Zool.); Murray Diver, one female ovig. (Coll. ]\rus. 
Comp. Zool.); Mnrrumbidgee Diver, one male (Coll. ^lus. Comp. Zool.), 
and jMoreton Bay, one (Coll. Acad. Nat. Sci. Phila.). 

The largest specimen in the ^Museum of Comparative Zoology (an 
egg-bearing female) is 12^ inclies (310 mm.) long. Von IMartens records 
a specimen 13 inches (330 mm.) in length, while according to Stebbing 
a length of 20 inches (507 mm.) is sometimes attained. The eggs 
measure 4 by 3 mm. 

According to McCoy the ^Murray lobster is brought to the ^Melbourne 
market from the Murray Diver in considerable numbers. In living 
specimens the anterior legs, the middle of the back, and the apices of the 
spines and tubercles are rich, creamy white or ivory color; the gi’ound 
color of the other legs, sides of the carapace, and the abdomen pale prus 
siau blue of varying shades of intensity in difterent individuals, or some 
times mottled with dull olive green. The semicorneons, Hiyxiblc edg<‘s 
of the tail flu are brownish. Some specimens are olive green where the 
bine appears in others. 

According to llaswell, ‘^specimens from Blount Wilson dilfer from 
those from the Murrumbidgee in having the apical spine of the rostrum 
very short, the tubercles of the carapace blunt, and the tubercles of the 
abdomen small, the inner row being altogether rudimentary; the color 
of this variety is deep red, with bluish shades on the sides of the 
carapace and legs, as in Shaw's figure.^’ 
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Tlie telsoii of the specimen ti^ured by Heller is more spiny than nsnal. 

This species was first described by Shaw as Canecr serratns, a name 
already used by Foi skal for a different animal, Sct/lla serrata. Follow- 
ing the American Ornithologists’ Fnion Committee’s code of nomeiicla 
ture,^ the name sermtus must be discarded in fjivor of sphiifer of Heller. 

The number and arrangement of the gills are the same as in A. 
franl'Uuii, as shown in the formula on page COO. But the inner wa]l 
of the stem of all the podobranchia*. except the hindmost, develops 
a broad limb or ala. as in the genus Cheraps: this ala, however, bears 
long hair-like setm in place of the hooked branchial filaments seen 
in Cheraps, In A, franlxUnii this ala is very rudimentary, in which 
regard that s])ecies shows again its allinity to Astaeoides niadaffusen- 
rieiisis. The epi])od of tlie first maxilliped bears a large number of 
bookless branchial hlaments. 

Genus CHERAPS Erichson. 

Chcraps Emcnsox, Arch. f. Xatnrgesch., 12t(‘r I. p. 101, is4(i. 

Type, Astacns {CUvrapH) Erichson. 

Bostrum rather narrow, triangular, plane or even a little convex 
above, obscurely mai ginate, entire or obscurely toothed near the ti]>. 
Antennal scale broadly oval, or often broadly truncate at th(‘ distal 
end. Anterior process of epistoiue broadly triangular. Superior border 
of hand with a denticulated carina. Carapace and abdomen smooth, 
nearly free from spines and tubercles; areola narrow. Distal moiety 
of telson and of both branches of the posterior abdominal appendages 
membranaceous; median carina of inner branch of the latter terminat- 
ing in a small spine near the middle of the segment; transverse suture 
of the outer branch halfway between the proximal and distal ends. 
Form eambaroid. Gills forty-two (one ]>air very small — almost rudi- 
mentary), disjiosed as shown in the following table 







Arthrobranchu^:. 






Somite. 


PODOBRANCHL^:. 




. Pleurobraa’chlr, 






Anterior. 


Posterior. 






VII. . 


. . 0(ei> <•) 


. . 0 . . . 


. 0 . . . , 


0 


= 0(e] 


VIII. . 


. . 1 . . 


. . 1 . . . 


.().... 


0 


— 2 


IX. . 


. . 1 . . 


. . 1 . . . 


. 1 . . . . 


0 


= 3 


X. . 


. . 1 . . 


. . I . . . 


. 1 . . . . 


0 


= 3 


XI. . 


. . 1 . . 


. . 1 . . . 


. 1 . . . . 


1 


4 


XII. . 


. . 1 . . 


. . 1 . . . 


. 1 . . . . 


1 


= 4 


XIII. . 


. . 1 . . 


. . 1 . . . 




1 


= 4 


XIV. . 


. . 0 . . 


. . 0 . . . 


. 0 . . . . 


1 


= 1 




6-f ep V 


+ 0 -f- 


4- 


4 


= 21-f. 






a Very minute, almost rudimentary. 






Habitat 


. — xVustralia. 











’CaiKm XXXIII. 

‘ The armugeiiient and structure of the branchial apparatus iu (It ( raps as hrst 
described by Huxley, froni an imdeterniiucd specimen iu the IJritish Mnsemn from 
tin* Varra-Yarra Eiver, Australia. PTom the locality, thisspecimeu was presumably 
CIttraps hicarinafits. I have examined the branchial organs in si>ccimens of C. Jttrar- 
iuains iu the Museum of Comparative Zoology and Hud that they agree in every 
respect with Huxley’s description (Proe. Zool. Soc. Loudon, 1878. pp. 7(58. 7(>0, Hg. 
H). Erichson was manifestb" wrong iu saying that Chvraps, like Camharus, lacked 
gills on the last thoracic somite. 
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CHERAPS PREISSII Erichson. 



istttrua {(’lit raps) prdssii Erk’IISox, Arch. f. Naturgeseh., 12ter Jahrg., I, p. 
101, J81G. 

? Astaco'idcs pldx’jus Hess, Arch. f. Naturgesch., 31ter Jahrg., I, p. IGl, pi. vii, lig. 
17, 1S65. 

As^tarus prdissii vox Martens, Monatsh(‘i\ Akad. AVisseiisch. Berlin, 1808, p. 017 
(after Erichson). 

Astaoopsis jyrrissii TIaswell, Chit. Australian Stalk and Sessile-eyed Crnst., p. 
177, 1882 (after von Martens). 



South western Australia (Eriehson). Erichson’s types could not be 
found in the Berlin Zoological IMuseiim by Doctor von Martens in 18G8, 
Victoria, Australia (No. 4350, Coll. Mus. Comp. Zool., one male). 

The specimen in the 3Iuseum of Com])arative Zoology agrees well 
vith Ericlison’s diagnosis, so far as it goes. It shows alow postorbital 
ridge on each side of the gastric area, terminating anteriorly in a 
minute blunt tubercle. The rostrum is Hat and punctate, lightly margi- 
nate, the margins passing anteriorly into the short, triangular acumen 
without developing lateral spines or teeth. The areola is much broader 
than in C. hicarinaUis, measuring 5,5 mm. in width (length of the whole 
animal, 101) mm.). The outer part of the upper surface of the hand is 
thickly sown with very large, deep pits. The lingers are strongly 
curved, the movable one armed within with a large, blunt tooth. The 
car])us bears a long and stout tubercle on its inner border; this tuber- 
cle is curved forward and is blunt at the end; there are, besides, a few 
low tubercles on the anterior border of the lower face of the carpus. 
The anterior process of the epistoma is bounded behind by a slight 
transverse furrow ; its sides are very convex, and its anterior angle is 
produced so as to form a thin, vertical ])late. 

Hess’s Astacoides plehcjus came from Sydney, New South Wales. 
The sliape of the large cliehc, tlie breadth of the areola, and the color (yel- 
lowish, the large claws dusky) make it ])robable that this specimen was 
Vhvraps prehsiL Tlie specimen (diy) of G,pyeis\sii in the ^Museum of 
('ompnrative Zoology has chelipeds of a very dark pui])lish color, in 
striking contrast with the yellow line of the rest of the body. It is true 
that the deep, large pits seen on the chehe of C, jyreissii are ignored in 
both the descrii)tion and the figure of AHtavoides plehejm.^ and that the 
telson has a very diffenmt shape, if Hess’s figure be correctly drawn. 
Ortmanu treats Astacoides plchejus as a synonym of CJicraps jyrcissii, 
but T think that Ortmann’s specimen of C, preissU was in reality C, 
blear hiatus. (See below.) 



CHERAPS BICARINATUS (Gray). 

Astacas hicarimitus Gray. Eyre’s Jonruals of Expeditions of Discovery into 
(’eiitrnl Anstrulia, 1, p. 410, pi. iii, lig. 2, 1845; List Crust. Brit. ]Mns., p. 72, 
1847 (no description). 

Aslanis hirariaatas Erichson, Arch. f. Naturgesch., I2ter Jahrg., I, p. 376, 1846 
(after Gray). 
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Astaeus hicarinatus Hess, Arch. f. Xatnrgescli., 31tor .Jahrg., I,p. 164, 1865 (after 
Gray; no description). 

Asfacus hicariuatus von ^Iaktens, Monatsber. Akad. Wissenseh. Herlin, 1868 
p. 617. 

Aatavoides Iricarinatus McCoy, Prod. Zool. Victoria, Decade III, pi. xxix, 1879. 

Astacopsis hicaviuatus Haswell, C^at. Australian Stalk- and Sessile-eyed Criivst., 
p. 177, 1882 (after Gray). 

Chcraps hioarhiafiis Ortma-sn, Zoolog. Jahrb., Abtb. f. Syst., VI, p. 7, pi. i, fig. 2, 
1891; Senion’s Zoolog. Forsch. in Aiistralien, V, 1 Lief., p. 21 (Deukschr. 

' nied.-natnrwissensch. Gesellscli. zu Jena, ^HII), 1894. 

f Chrvaps Ortmann, Zoolog. Jahrb., Abtb. f. Syst., VI, p. 8, pi. i, fig. 1, 

1891. 

Habitat, — Australia. Port Essiiigton (Gray), Gape York (vou ]Mar- 
teus), Pockbamptoii (Ortmaim), Mamiiiig’ Eiver (Haswell), Sydney 
(Coll. Mils. Ooinp. ZooL), Murray River (vou Martens), Melbourne (Coll. 
Mus. Comp. Zool.). 

Gray's description and figure of Astacus hicarinatus (from Port Es- 
sington, northern Australia) do not apply very closely to the species 
now commonly known by this name. The wrist, for instance, is described 
and figured as ^Hriangular, angularly produced in front;^^ the areola is 
too broad, and the account of the cariiue on the tail fin is not at all clear. 
Gray^s type should be in the British JMuseuin. In close connection with 
his description of A, hicarinatus. Gray notices a drawing brought home 
by Eyre, representing the Ukodko,'’ or smaller crayfish of the ^Murray 
River — undoubtedly the Chcraps hicarinatus of more recent authors. 
Gray’s failure to identify the TJkodko ” with his own Astacus hicari- 
natus may have been due to the inaccuracy of the drawing, which 
showed no indications of the cariinv or postorbital ridges. 

Ghey'aps hicarinatus attains to a length of about 0 inches. The ros- 
trum is long triangular in outline, plane above, the margins slightly 
raised, commonly armed with a minute tooth on each side near the tip; 
but the lateral teeth are wholly wanting in some individuals. The 
postorbital ridges may terminate anteriorly in a blunt tubercle, or in 
others they may be quite free from any tendency to develop tubercle 
or spine. The areola is narrow, widening gradually from the anterior 
end backward. The antennal scale is very broad, broadest at the 
distal end, its inner margin very convex. In large specimens the 
dactylus of the chelipeds is equal in length to the inner margin of the 
palm, but in small specimens the fingers are commonly longer in pro- 
portion to the palm. The upper surface of the hand is sparsely and 
not very conspicuously punctate, the punetations being most evident 
on the outer half of this surface. 

According to Mr. Eyre, as quoted by Gray, this crayfish (known to the 
aborigines of the Murray River district as the ITkodlo or Koongola) 
^Gs found in the alluvial flats of the river Murray, in South Australia, 
which are subject to a periodical flooding by the river. It burrows deei> 
below the surface of the ground as the floods recede and are dried up, and 
remains dormant until the next flooding recalls it to the surface. At 
Rroc. X. M. vol. XX 43 
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first it is in a thin and weakly state, but soon recovers and ^ets plump 
and fat, at which time it is most excellent eating. Thousands are pro- 
cured from a small S])aceof ground with ease, and hundreds of natives 
are supported in abundance and luxury by them for many weeks 
together. It sometimes hapiiens that the Hood does not occur every 
year, and in this case the eu-kod-ko lie dormant until the next, and a 
year and a half would thus be passed below the surface. I have often 
seen them dug out of my garden, or in in 3 Mvheat field, by men engaged 
in digging ditches for irrigation. The fioods usually overflow the river 
flats in August or September, and recede again in February or Marc.h.’’ 

This species has been well figured (in color) by ]\IcGo 3 \ Different 
specimens vary considerably in color, some having the body and 
abdomen dark olive, others paler or with a j^ellow tinge, and some are 
of a dull pale brown or hoiai color; the large anterior i>air of claws are 
alwa 3 ’’S blue, with red joints, and the flexible part of the five tail fins 
dull brown: the smaller pairs of legs are blue, or greenish, or whitish 
in different living individuals.^’ According to the same author, this 
species is commonly known about Melbourne by the native name of 
Yabher or Yahhie. It does not inhabit the streams, ^‘but is abundant 
in the quarry holes and swamps round Melbourne and in most water- 
holes in the colon}", doing great damage to drains and reservoirs from 
burrowing holes through the banks. The individuals live for a long 
time underground in their burrows after the pools of water on the 
surface have dried up.” Professor McCoy could detect no difference 
between specimens from the swamps near Melbourne and those of the 
Murray district. 

As noted above, the lateral teeth near the tip of the rostrum are 
sometimes obsolete, and the proportional length of the fingers may 
vary according to the size of the specimen. It therefore seems to me 
probable that the specimen from Victoria in the Strasburg Museum 
assigned to Gheraps preissii by Ortmann is in realit}" Gheraps hicarinatns. 
The obsolescence of the lateral rostral spines is, in a few cases, aecom])a- 
nied by an appreciable sliortening of the rostrum, but, after examining 
all the material before me, I can see no ground for forming two species. 

List of specimens examined: Australia, eight males, four females 
(Coll. Mus. Comp. Zool.)^ Sydney, Australia, one male, one female (Coll. 
Mus. Comp. Zool.) j Melbourne, Australia, two females (Coll. Mus. Comp. 
Zool.) ; no locality, one male, one female (Coll. Mus. Com}>. Zook) ; south- 
ern Australia, two males (Coll. U.S.N.M.); Happy Valley Creek, South 
Australia, two males (Coll. II.S.jST.M.). 



For convenience of reference 1 append a summary of the Austra- 
lian and Tasmanian species of crayfish that are doubtful or that are 
unknown to me. 



NO. 1136. 



OBSERVArWXS ON THE ASTACIDAE— FAXON. 



675 



ASTACOPSIS NOBILIS (Dana). 

Astavouh's uohilis Dana, U. S. Explov. Exped., XllI, l‘t. 1, p. 526, 1«52 ; Atlas, pi. 
xxxiu, 3, 1855. — Hess, Arch. 1’. Natuvi'escli., 31ter Jalir^., I, p. 164, 1S65 
(Gottingen Miis.). — Heller, Reise der Novara, Zool. Tli., IT, Pt 3,Cni8t., p. 
101, 1865. 

Asiacihs iiobiUs von ^Iartens, Mouatsber. Akad. Wisseuscb. Berlin, 1868, p. 616 
(after Dana, Hess, and Heller). 

xlstacojms uohilii Haswell, Cat. Australian Stalk- and Sessile-<*.yed Crust., p. 175, 
1882 (after Dana). 

Habitat . — Xew South Wales !? (Daua )5 Sydney, i!^e\y South Wales 
(Heller, Hess). 

Von Martens and Haswell incline to identify this species with A. 
franliinii; Huxley with A. sjyini/era. It seems to me more likely that 
it is a valid species, the Australian l epresentative of the Tasmanian A. 
franl'Unii. 

ASTACOPSIS PARAMATTENSIS Bate. 

Astaeopsls pavamuitcnsts Bate, Rei^. ‘‘Challenger’’ Crust. !Maernra, ]). 202, pi. 
xxvii, fig. 1, 1888. 

Habitat . — Paramatta Eiver, Sydney, Australia (Bate). 

Bate described this species from a single female si)ecimen 04 mm. 
(about inches) long, collected by the Challenger'' expedition. Asta- 
copsi.s spinijera was collected at the same jilace (Paramatta Biver, Syd- 
ney), and I am inclined to think that A. paramattensis is nothing but a 
young, small specimen of A. spinifera. It can be demonstrated that 
among the Farastacin((\ as, for instance, in the genus P(Udn(‘ 2 )brops^ 
the heavy armature of spines or tubercles may be acqniied only by 
large individuals, long after sexual maturity has been reached. 

ASTACOPSIS SYDNEYENSIS Bate. 

Asiacopals sydneifcnsls Bate, Rep. Challenger ” Crust. !Marrnra, ]>. 204, pi. 
XXVII, hg. 2, 1888. 

Habitat. — Sydne}^, Australia (Bate). 

Based on single female specimen in the Challenger^’ collections, oO 
mm. (about 2 inches) long. Probably an immature specimen of an 
Astaco 2 )sisj perhai>s A. spinifera. 

“ASTACUS” AUSTRALASIENSIS Milne- Edwards. 

Astanis ausiraJaslcnsls JMilne-Edwards, Hist. Nat. des Crustaeis, II, in 3.32, pi. 
XXIV, figs. 1-5, 1837.— Audouin et Milne-Edwards, Arch, du Mus. d’Hist. 
Nat., II, p. 36, 1841. 

AslacHs ausfmlicnsis Erichson, Arch. f. Naturgesch., 12ter, Jahrg., I, p. 94, 1846 
(after ^lilue-Edwards). — Heller, Reise der Novara, Zool. Th., II, Pt. 3, 
Crust., p. 100, 1865. — von jMartens, iMouatsber. Akad. Wissensch. Berlin, 
1868, p. 618 (after iMilne-Edwards and Heller). 

Aaiacops^s austraUi nsis Haswell, Cat. Australian Stalk- and Sessile-eyed Crust., 
]>. 178, 1882 (after Milne-Edwards). 
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JIahitat , — Australia (Milne-Edwards), Sydney, Australia (Heller). 
Length about 2 inches (JMiliie-Edwards), 2:^ incdies (Heller). Color 
greenish (Heller, as also in 3Iilne-Edwards’s figure). 

Probably an immature specimen an Astacojhsiti^ possibly A. 7s. 



“ASTACUS” TASMANICUS Erichson. 

Asiacus tasiudnicits Erichson, Arch. f. Natnrgesch., 12ter Jahrg., I,p.94, 184(5. — 
VON Martens, Monatsber. Akad. Wisseiisch. ]^>erlin, 1868, p. 618. 

Astacojisis iasmanicus Haswell, Cat. Australian Stalk- and Sossile-eyed Crust., 
p. 178, 1882 (after von Martens). 



Tlahitat. — Tasmania. Type in Berlin Zoological Museum, No. 1579, 
female (von 5lartens). 



“ENGiEUS” FOSSOR Erichson. 

Asfartis {Euffivus) fossov Ericiison, Arch. f. Natur<»e8cli., I2ter. Jabrg., I, 

p. 102, 1816. 

Asiurus fossov voN Martens, Monatsl>er. Akad. Wissen.sch. Berlin, 1868, ]>. 618. 
Emjivus fossov Haswell, Cat. Australian Stalk- and Sessilo-eyed t'rust., p. 178, 
1882 (after von Martens). 

llahitdt , — Tasmania (Erichson, von Alartens), Australia (vonMartens). 
Types in Berlin Zoological Museum, ISTos. 1123, 1121 (von 31artens). 



“ENG/EUS” CUNICULARIS Erichson. 

Asiaros (Eoijaus) cuniculavis Erichson, Arch. f. Naturgesch., 12ter Jahrg., I, p, 
102, 1846. 

^Ixfavifs cmAciilavis 5Martens, Monatsber. Akad. Wisscnscli. Berlin, 1868, p, 
619. 

Eiujfrus (‘intU'tilavis ITaswell, Cat. Australian Stalk- and Sessile-eyed Crust., p. 
179, 1882 (after von Martens). 

HahiiaL — Tasmania (Erichson, von Martens). Type in Berlin Zoo- 
logical Museum, Ko. 1122 (von Martens). 

“ASTACOiDES” PLEBEJUS Hess. 

Asiacoidvs jdvhvjns Hess, Arch. f. Naturgesch., Slter Jahrg., I. p. 164, pi. vii, 
fig. 17, 186.^ 

Asiacus plchijus VON ^lAiiTENS, Monatsber. Akad. Wisseusch. lierlin, 1868, p. 
616 (after Hess). 

Astacopsis 2)J(‘b(jns Haswell, Cat. Australian Stalk- and Sessile-eyed Crust., ]). 
175, 1882 (after Hess). 

Udhitat. — Sydney, Australia (Hess). Type in Hottingen ^luseum 
(Hess). 

This is probably a Ghent ps — C.jnrissii Eriehson, or else C, hicarhiatus 
(Gray). (See p. 072.) 
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CHERAPS QUINQUE-CARINATUS (Gray). 

Asfacus quimuK'Ounualiis Gi?av, Eyro’s Journals of ExpoJitioiis of Discovery 
into Central Australia, I,]). 410, pi. iil, fig. 3, 1845; List. Crust. l>rit. 
p. 72, 1847 (no description). — Emciisox, Arcli. f. Xaturgescli., 12ter Jalirg., 
I, ]). 376, 1846 (after Gray). — vox IMaktens, Mouatsber. Aka«l. Wisseuscli. 
llerliii, 1868, p. 616 (after Gray). 

Asiavopsis qHiuqiu-carkmihis Uasweli., Cat. Australian Stalk- ami Sessile-eyed 
Crust., p. 176, 1882 (after Gray). 

Jlahitat . — Western Australia, near Swan Kiver (Gray). 

CHERAPS QUADRICARINATUS (von Martens). 

^IsiacHS quadricarlualus vox Mautexs, Monatsber. Akad. Wisseus<di. Eerliu, 1868, 
p. 617. 

Asiavopsis qnadricarinatns Haswell, Cat. Australian Stalk- and Sessile-ryed 
Crust., p. 177, 1882 (after von ]\Iartens). 

Uahliat . — Gape York, Australia (vou IMartens). Type in ]>erliu 
Zoological Museum, Ko. 2972 (vou ^Martens). 

Genus PARANEPHROPS White. 

PamiKjjhrops IViiiXE, Gray’s Zoolog. IMiseeU., Ko. 2, ]>. 79, 1842. 

Type, Paranephrops piauifroos White. 

Itostruiu triaugular, upper surtiice plane or subplaue, margins raised 
and armed with spiiu^s or teeth. Carapace more or less spiny or tuher- 
culate (at least in large individuals), Ghehe more or less armed with 
spines and teeth, rorm astacoid. Branchial formula: 
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^ Huxl(*y (Proc. Zool. Soc. Tjondoii, 1878, p. 771) mentions two specimens of a 
Paranvphrops in the British ^luseum, said to have coim^- from the Fiji Islands. 
Mr. Edward ,T. Miers wrote to me, February 4, 1894, that he could not find any such 
specimens in the collection of the British iSluscum. ^Ir. Charles Chilton, of Christ- 
church, Xcw Zealand, to whom I am indebted for a fine collection of the crayfishes 
of that country, has been at some pains to procure specimens of the fr<*sh-water 
Crustacea of the Ihjis, and he informs me that all the ‘^crayfishes” have proved 
to be fresh-water prawns (PaJwmon), It is probal>le that the specimens of Para- 
nephrops labelled “ Fiji Islands” in the British Museum were assigned to the wrong 
locality. 
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PARANEPHROPS PLANIFRONS White. 

Vtirauiphrops planifrons WiiiTE; (Jray’s Zoolog. Miscell., ?so. II, p. 71), 1842; 

1 )ich'enhaeh’s Travels iu New Zoalaiid, II, p. 267, 1843; Ihst (Tiist. Ihit. 
Mas., p. 72, 1847 (no description). 

N^aramphvops truHironiis Dana, V. S. Explor. Ex]>ed., XIII, Crust., l*t. 1, ]>. 527, 
1852; Atlas, i»l. xxxiii, lig. 4, 1855. 

raramphropis tninicorniH IIellpui, Reiso der Novara, Zoolog. Tli., II, I*t. 3, 
Crust., p. 104, 1865. 

Varantphrops plaulfrons ^SIiers, Zool. “ lu-ebus and Terror,'^ Crust., ]> 4, pi. iii, 
Og. 1, I<S74; Cat. Stalk- and Sessile-eyed Crustacea of New Zealand, ]). 72, 
1876; Ami. Mag. Nat. Hist., 4th ser., XVIII, p. 413, 1876; Trans, and Proe. 
New Zealand Inst., IX, p. 476, 1877. 

Paruncplirops planifrous IIuxlev, Proe. Zool. Soe. London, 1(S78, i>. 770. 

PamiKphrops Chilton, Trans, and Proe. New Zealand lust., XXI, 

])p. 242, 249, pi. x, tigs. 1-3, 1888. 

Types in British Museum (White, Miers). 

l\irane]7h rojis plani/ronfi is a very puzzling species. The type local- 
ity is the river Tliames, Xorth Island, Zealand. In specimens 

from Buriri Greek, a tributary of the Thames, tlie rostrum tapers off 
into a long and sharp acumen, which overreaches the distal end of the 
antennular peduncle. Each side of the rostrum is armed with three 
teeth, wliich are produced into long spine-like points. In one of the 
live specimens before me there are four spines on the right side, three 
on the left; the lower side of the rostrum is furnished with one or two 
spines. The antennal scale is long, and diminishes in width from the 
basal third to the tip ; it exceeds the rostrum in length. The postor- 
bital ridge is in terruiited between the two sharp spines with which it is 
armed. A median ridge runs along the gastric area, reaching forward 
as ffir as the anterior pair of postorbital spines, but not continued on 
the rostrum. There are two or three sharp sjiines on each .side of the 
carapace. Just behind the cervical groove, besides several moi*e on the 
hepatic and pterygostomian regions. Tlie areola is very short and 
broad — not much over one-third as long as the distance fi‘om the cervi- 
cal groove to the tip of the rostrum. The abdominal ])leura‘ are 
bluntly angiilated. The hand is long and narrow, its superior and 
inferior margins nearly straight, parallel, and armed with a double 
row of spines — those on the superior margin the longest. The inner 
and outer faces of the hand are convex and sparsely armed with spines, 
the largest of which are disposed in a median longitudinal row on each 
fac(‘. 

Specimens from Ivaraka, ]Manukau Harbor (near Auckland), are alto- 
gether similar to typical examples from the Thames. The largest of 
these (an ovigeroiis female) measures S.‘) min. from tip of rostrum to end 
of telson. 

Individuals from localities south of the Thames basin, fr»)m the lake 
called Ivoto-Iti (Xorth Island) southward to Cook Strait and beyond, 
differ almost constantly from the typical form in having a shorter rostral 
acumen, shorter lateral rostral teeth, shoiter and broader antennal 
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scale; the areola^ or, iu other words, the posterior section of tlie carapace, 
is much longer, being nearly oue-half as long as a line drawn from the 
cervical groove to the anterior end of the rostrum; the hand, too, is 
provided wiUi shorter fingers and the lower half of the hand is more 
heavily tuberculate both on the inner and outer faces. The number of 
lateral rostral spines varies from three to five on eacli side; the number 
of inferior s]nnes on the rostrum is one or two. In large specimens 
from Roto-Iti and Xapier the sides of the carapace are thickly set with 
blunt tubercles which become spiny only on the hepatic and pterygo- 
stomian regions, and along the cervical suture; but in similarly large 
examples from Xelson (South Island) all the tubercles, even those on 
the branchial i*egions, tend to assume the form of sharp spines. Finally, 
in individuals collected at Wellington and iu Pelorus River, ]\Iarlbor- 
ough (localities on opposite sides of Cook Strait), a tendency is mani- 
fested to variation in the direction of Paranephrops zealcindicm^ inasmuch 
as the lateral rostral spines are increased in number and i‘edueed to 
short, blunt teeth, and the antennal scale is short and broad, broadest 
at the middle, with very convex internal border. The largest of these 
specimens is only 73 mm. long. ' The number of lateral rostral spines 
varies between three and eight on each side, the average number being 
five. The lower side of the rostrum is in many cases destitute of teeth. 
In three out of the four specimens from Pelorus River the median earina 
of the carapace is very prominent, and extends forward from the gastric 
area half way to the tip of the rostrum. Usually in P. planifrons it 
runs forward only as far as the anterior postorbital spines. 

The most southern locality where P. planifrons has been found is 
Greymouth, on the western side of the South Island. 

It thus ap|)ears, as was first pointed out b}" Mr. Chilton, that J\ 
planifrons is a variable species distributed throughout the whole length 
of the North Island (where it is the only species found) and througli 
the northern part of the South Island as far south as Greymouth. 
Ilence it would seem, in the words of Mr. Chilton, ^‘that Cook Strait 
has not proved so great, or rather so old a barrier to these crayfish as 
the mountains in Nelson forming the northern continuation of the 
Southern Alps. As this point seemed to be of some importance in 
connection with the geographical distribution of the fauna of New 
Zealand, and as I was ignorant of tlie configuration of that part of the 
South Island, I applied to Professor Ilntton for information. With 
his characteristic kindness and promptness, he at once told me that 
there was no great division (by mountains, that is,) between Nelson 
and Greymouth, but that the first great division would be along the 
Kaikoura Mountains and across westerly to Mount Franklin, and then 
down the Spencer Mountains and the Southern Alps; though the part 
between the Kaikoura Mountains and Mount Franklin is much broken 
by rivers, some running north and some south. He also told me 
that several North Island plants extend to Nelson and down the 



()80 



rnocEEDims oe the national MrsEVM. 



VOL. XX. 



west coast to Westport and Greymoutli. Another fact pointing in 
tlie same direction is found in the distribution of Armadillo Hpeciosns^ 
a terrestrial isopod. This is known from the ]STortli Island (Bay of 
Islands, I>ana^ and Wellington, Jfiitton)^ and I have specimens from 
Kelson; but I have never heard of it occurring in the southern part 
of the South Island.” On either side of Cook Strait (Wellington, 
Beloriis Kiver) specimens Avere found which show a marked ap])roach in 
the form of the rostrum, antennal scale, etc., to F, zealandicns. 

Faranephrops lenuicornis Dana, from fresh-water streams about the 
Bay of Islands, northern Xew Zealand, is described as having a short 
point or tooth on the inner border of the antennal scale, near the apex, 
and the lower margin of the hand spinuli-scabrous, but not seriately 
spinous. It is probably the same species as F, planifrons. 

List of specimens examined: 

Karaka, 3Ianukau Harbor (Korth Island), four males, three females 
(Colls. IMiis. Comp. Zool. and Dunedin Mas.) ; Puriri Creek, Biver Thames 
(North Island), three males, four females (Colls. Miis. Comp. Zool. and 
Dunedin ]\Ius.); Iloto-Iti (North Ishand), eight males, one female (Colls. 
Mus. Comp. Zool. and Dunedin IMiis.); Napier (North Island), one male, 
one female (Coll. Dunedin Mus.) ; Wellington (North Island), three males, 
four females, four young (Coll. Dunedin 3Ius.); Pelorus River (South 
Island), two males, three females (Coll. Dunedin Mus.); Nelson (South 
Island), three males, two females (Colls. Mus. Comp. Zool, and Dunedin 
Mus.); Greymouth (South Island), one female (Coll. Dunedin Mus.). 

PARANEPHROPS ZEALANDICUS (White). 

Asfams zvahuidicus White, Proc. Zool. Soc. Loiidou. Pt. 15, p. 123, 1847; List 
Crust. Hrit. Mns.,p. 72, 1847 (uo description); Ann. Mag. Xat. Hist,, 2d ser., 
I, p. 225, 1848; Zool. ‘^Erebns and Tt^rror/’ ])1, ii, fig. 2, 1874. 

Farau(’i)hrops zdandieus MiEus, Zool. ‘^Erebns and Terror,’’ Crust., p. 4, 1874. 

Pavanvphi ops zealandicus Miers, Cat. Stalk- and Sessile-eyed Crust, of Xew Zea- 
land, p. 73, 1876; Ann. Mag, Nat, Hist., 4tli ser., XVIII, p. 413, 1876; Trans, 
and Proc. Xew Zealand Inst., IX, p. 476, 1877. 

Vanuuphvops uco-zvlanlcus Chilton (in part), Trans, and Proc. Xew Zealand 
Inst., XXI, p. 249, 1888. 

Types in British Museum (Miers). 

In F, zealandicus the chela is much shorter and broader than in 
F, planifrons^ and it is furnished witli conspicuous dense tufts of silky 
hair, disposed in longitudinal rows. The upper margin of the hand is 
armed with a series of prominent spines, continued as a double row on 
the margin of the dactylus. The lower margin of the hand is furnished 
with a double row of shorter spinous teeth. The outer face of the hand 
is provided with a few tubercles, wliich seldom develop any spinous 
points; the inner face bears two longitudinal rows of short teeth. 
The rostrum is armed on e leli side with small, blunt teeth, usually live 
in number, but in some individuals three, four, or six; the inferior 
edge is either unarmed or else provided with one or two acute teeth; a 
median carina runs over the gastric area, ceasing abreast of the ante- 
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rior pair of postorbital spines, the rostrum proper being wholly desti- 
tute of a median dorsal keel. In small specimens the sides of the cara- 
pace are smooth, or at the most reveal only the slightest trace of low, 
rounded papilhe; but in large specimens, that have attained a length 
of 115 mm. or more, the sides of the carapace aie thickly studded 
with rounded tubercles. The antennal scale is rather short, and it is 
broadest in the middle. 

White does not state from what part of ]^ew Zealand his type specie 
mens came. These are still in the British Iluseum, and belong to this 
form, judging from the ligure in the Zoology of the Erebus and 
Terror,” and from Miers*s brief notice of thein,^ rather than to the 
following species, P. seiosus. 

List of specimens examined: 

^N’ear Dunedin (South Island), ten males, thirteen females (Colls. 
Mus. Comp. Zool. and Coll. Dunedin Mns.); Oamarii (South Island), 
one male (Coll. Dunedin iMus.). 

According to Chilton," zealandicus has been found in the western 
tributaries of the Waiau (in the southwestern part of Otago) and in 
Stewart Island. 

Of a series of specimens collected in a small valley at Sa wyer’s Bay, 
near Dunedin, sent to me by Mr. Charles Chilton, some were taken 
from small streams atfording a small tlow of water, while others were 
captured in a little reservoir, not more than ten feet deep, formed by 
damming up one of the small streams. The maximum length attained 
by the individuals inhabiting the streams is about 84 mm. These 
specimens are sexually mature, as is shown by the fact that some of the 
females carry young beneath the abdomen. In all these examples from 
the small streams the carapace is well-nigh destitute of spines and 
tubercles. The specimens from the reservoir, on the contrary, are all 
very large, attaining a length of 118 to 158 mm., and heavily tuber- 
eulated on the sides of the carapace, the tubercles having the form of 
prominent, smooth, rounded papilhe. 

PARANEPHROPS SETOSUS Hutton. 

Pamurphrops scto8u>i Hutton, Auu. Hag. Nat. Hist,, 4th ser., XII, p. 402, 1873. 

Paranephrops .sciosns Hieks, C^at. Stalk- ami Sessile-eyed Crust. New Zealand, 
p. 72, 1870; xVim. Mag. Nat. Hist., Itli ser., XYIII, p. 413, 1876; Trans, and Proc. 
New Zealand Inst., IX, p.476, 1877. 

Paranephrops horrUlus ^CS[empeu ?] MS.,^’ Mipms, C'at. Stalk- and Sessile-eyed 
Crust. New Zealand, p. 73, 1876. 

fAstaeoides iridentafus Wood-Mason, Proc. Asiatic Sue. Bengal, 1876, p. 4. 

fAstacoides zeakutdiens Wood-Mason, Ann. ^lag. Nat. Hist., 4th ser., XVIII, ]>. 306, 
1876. 

Paranephrops seiosns Chilton, Trans, and Proc. New Zealand Inst., XV, p. ir>0, 
pis. xix-xxi, 1882. 

Paranephrops neo zelaniens Chilton (in part), Trans, and Proc. New Zealand 
Inst., XXI, pp. 246, 249, j)!. x, figs, la, 2a, 1888. 

1 Ann. Mag. Nat. Hist., 4th ser., XVIII, p. 413, 1876.' 

-Trans. New Zealand Inst., XXI, i>. 241, 1888. 
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Paranrphropfi ,seto,su,s is nearly related to P. zealandicus^ but may be 
distiiiguislied by tlie following eliaracters: The ceplialothorax is more 
oval tlian in l\ zealandicuH^ owing to the bulging of the sides of the 
carapace; the sides of the carapace are thickly strewn with acute, 
forward turned spines, which take the place of the rounded tubercles 
in r, zealandicHS, The rostrum and antennal scale are longer, the lat- 
eral rostral teeth longer and more spiniform; the rostrum is furnished 
with an evident median keel, most prominent on the distal half of the 
rostrum (in P, zeal and imcs there is a gastric keel, but no keel on the ros- 
trum). These characters are manifest even in small specimens not 
more than 05 mm. in length, although in them the earapacial spines are 
much reduced in number — limited, indeed, to the hepatic area and the 
])arts near the cervical groove. In P. Zealand Icus of a similar size 
the carapace is smooth. 

The number of spines on each side of the rostrum varies between 
three and six. In evei y specimen I have examined there is at least one 
spine on the under side of the rostrum ; in several individuals there 
are two, in one individual three. 

The largest specimen before me is 145 mm. long. 

When Professor Hutton described P. setosus he was apparently 
unac(piainted with White’s deseri])tion of P. zeaJandicus,^ and his type 
material probably included both the present species and P. Zealand icns^ 
for he gives as the habitat of P, setosus ^‘stream near Invercargill, 
Province of Otago, and the river Avon, near Christchurch, Canter- 
bury.'’ The form from Invercargill is presumably (from what we know 
of the distribution of the Xew Zealand crayfishes) P. zeaiandicus. 
This is rendered the more certain in that Chilton^ tells us that a large 
specimen in the Otago Museum, labeled P. setosus by Professor Hutton 
himself, has a t‘ylindrical carapace, furnished with numerous rounded 
tubercles — features peculiar to large specimens of P. zcalandicus, 
Hutton's descrii)tion, however, seems to have been drawn up from the 
Avon River form, to which the name setosus may be properly restricted. 
I have received specimens of P. setosus {sensu stHetiori) from 31r. Chil- 
ton, collected in the neighborhood of Christchurch, in the Avon and 
Heathcote rivers, and one pair taken at Rangiora, fifteen or twenty 
miles north of Christchurch. 

Mr. Chilton^ considers P. zealandieus and P. setosus to be one and 
the same species. As far as can be determined from the material at 
my disposal, the two species are perfectly distinct, even young, very 
small specimens being easily distinguishable. 

List of si)eciniens examined : 

River Avon, Christchurch, Xew Zealand (South Island), four males, 
four females (Coll. Mus. Comp. Zool. and Coll. Dunedin Mus.); river 
Heathcote, near Christchurch, Xew Zealand (South Island), one male, 

K'hilton, Trans. New Zoalaml Inst., XXI, p.237. 

2Ibid.,p. 248. 

3Ibid.,p.238. 
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tliree females (Coll. Miis. Comp. Zool. aiul Coll. Dunedin ^lus.); Kan- 
giora, Xe^Y Zealand (South Island), one male, one female (Coll. Dime- 
din Mas.). 

Genus PARASTACUS Huxley. 

Parasfacus Huxley, Proc. Zool. Soc. London, 1878, p. 771. 

Type, Asfacwi pUhnan us von JMartens. 

Form eambaroid. Rostrum of moderate width, rather flat above, 
marg’inate, entire or armed with a pair of denticles near the tip. 
Antennal scale broad. Anterior process of epistome broadly triangu- 
lar. Superior margin of hand not carinate. Carapace and abdomen 
smooth (without prominent spines or tubercles). Telson and posterior 
pair of abdominal appendages more or less membranaceous at distal 
end, but no shar]) line of demarcation between the membranaceous 
and calcified portions. ]\redian carina of inner branch of the posterior 
abdominal appendages terminating not far from the posterior border 
(usually in a small spine); transverse suture of outer branch one-third 
way from the posterior border. Gills forty, arranged as shown in the 



subjoined table: 
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Rahiiai . — South America (and Mexico!). 

You iMaitens^ notes the existence of a pair of genital orifices on the 
basal segment of the third pair of legs in a male Farastaens j^Hoiinnus 
and in a male ]\ hrasiUensis, The coexistence of sexual orifices in 
both the third and fifth pairs of legs of the same individual appears to 
be the normal condition in the burrowing species of P((7'((st((ci(s. I 
liave found it in every specimen of the following siiecies examined: 
saffordl, I\ varicosus, defossus, and F. hassleri. In most cases 
the vulvic are closed by a chitinous membrane. 

PARASTACUS SAFFORDI, new species. 

(PLite LXVIII.) 

Rostrum of moderate length, plane above, with raised toothless mar- 
gins, which extend backward for a short distance on the gastric area 
inside the postorbital ridges; margins parallel tliroughout their basal 
third, then gradually converging to the acute, depressed acumen; the 
end of the rostrum reaches to the distal end of the antennular pcHun- 
cle; infero-lateral margins fringed with long cilia. Cephalo-thorax 
laterally compressed. Postorbital ridges continuous, parallel with each 

^Sitzuugs-Berichte tier Gesellscliaft iiaturforscliender Freumle zn Berlin, 1870, p. 3. 
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other except posteriorly, wliere they converge; they are armed ante- 
riorly with a niiimte spine. Anterior border of the carapace produced to 
form a short subocular spine. Branchiostegian spinule minute. Cer- 
vical groove sinuous. Areola broad, about one-half as long as the ante- 
rior section of the carapace. The branchio-cardiac lines form a slightly 
raised, blunt ridge in the anterior part of their course. Sides of cara- 
pace granulate; no lateral spines. Abdomen longer than cephalo- 
thorax, pleura* broadly rounded. Telson truncate, with posterior 
corners rounded; a pair of lateral spines about two-thirds the way 
from the proximal to the distal ends. Anterior ])rocess of epistome 
broad, separated from the posterior part by a transverse furrow, sides 
slightly convex, apex blunt. 

Antenna* rather short; proximal segment armed with one small 
spine external to the orifice of the green gland; two more small spines 
on the external side of the antenna, one at the base of the scale, the 
other farther forward and at a lower level; antennal scale short and 
broad, bioadest at the middle, internal border very convex, external 
border inflated and terminated by a small spine. Tliird maxillipeds 
densely bearded. Ohelipeds of moderate length; margins of merus 
spinulose, lower face si)inuloso-granular, as is also the distal part of 
the inner face; carpus triangular, upper border and inner face thickly 
set with small S])iniform tubercles, outer face sciuamoso-tubcrculous; 
chela* of moderate length, symmetrical, inflated, ornamented with low 
squamous tubercles on the superior and inferior margins, outer face 
nearly smooth, inner face clothed with long hairs; fingers longer than 
the palm, incurved, their inner faces excavated, bearded, cutting edges 
denticulate, with one prominent denticle on each finger — the one on the 
movable finger proximnd of the one on the immovable finger; tips acute. 

Length 90 mm.; carapace 42 mm.; from tip of rostrum to cervical 
groove 28 mm.; from cervical groove to posterior border of carapace 
14 mm.; length of abdomen 45 mm.; width of areola 5 mm.; length 
of cheliped 50 mm.; merus 10 mm.; length of chela 25 mm.; breadth 
of chela 11 mm.; length of dactylus 15 mm. 

TIahitdt — IMontevideo, Uruguay. W. E. Safford,U. S. S. Yandalia.’’ 
(Ko. 12581, Coll. U.S.lSr.M.) Three specimens. There is also a small 
specimen in the collection of the Philadelphia Academy of Sciences 
labeled, ^^IraziP’ (^^o. 287 Guerin Coll.). According to the manu- 
scri^Y label accompanying the specimens in the United States National 
Museum, they were found in burrows one hundred meters from the coast 
and two meters deep, in stiata of sand covered by soil. 

This species is allied to Par(ist((ens pUinHuius^ and P. hrd.silien.sis,'^ 



1 Asiaens pUimauiis von Mactens, Arch. f. Natiiriiesch., 35ter JahrjL^., I, p. 15, j)!. ii, 
figs. 1, ISfifi. — Parastacus 2 >i^dif(iidi 8 Kv\hKY, Proo. Zool. Soc. Lomlou, 1878, p.771. 
TTalntat. — Porto Alogre, ami also Santa. Cruz, in upi)er part of the Kio Pardo basin, j- 
trilmtary of the .Taciihy, Urazil. Tyi>cs in Uerliu Zool. JMns., Xos. 3323, 3447 (von 
IMarteus). 

-Astucus hrasUintsis ^'ON Martens, Arch. f. Xaturgesch., 35ter Jahrg., I, p. Ifi, x>h n, 
figs. 2, 2b y 1869. — Purastaens hrasiUnisis Huxley, Proc. Zool. Soc. London, 1878, 



NO. 1136. 



685 



OnSEIlVATIOXS ox THE ASTACID.E—FAXOX, 



PARASTACUS VARICOSUS, new species. 

(Plate LXIX.) 

Similar to I\ m fordi^ but different in the following particulars: The 
brancliio-cardiac lines bounding the areola are elevated so as to form 
very prominent, rounded ridges, serrated externally; these ridges run 
a short distance down the cervical groovi* in front, but cease before 
reaching the hind border of the cara])ace. The ciieliiied is v^ery much 
longer than in P, Raffordi ; the distal end of the merus, which in the lat- 
ter species only reaches to the subocular angle, in caricosus attains 
to the level of the rostrum; the hand, too, is very much longer, and 
different in outline, the superior and inferior margins being straight 
instead of convex, while the external face is beveled off so as to form 
a nearly flat held, oblique to the vertical plane of the hand, on each 
side of a low, blunt, longitudinal keel, which runs from the carpal 
joint to the base of the thumb. In P. Raffordi the sui)erior and inferior 
margins of the hand are distinctly convex, the external face swollen 
and roundish. The dorsal surface of the rostrum is conspicuously 
pitted in P, imricoRits^ obscurely or not at all pitted in P. safordi. 
The anterior ventral margin of the proximal antennal segment is armed 
with two spines in tlie former species; one of these spines lies in front 
of the orifice of the green gland, the other at the external angle of the 
segment. In P. Raffordi only one of these spines exists — the one at 
the external angle of the segment. The posterior border of both 
branches of the swimraerets has a more truncate outline in P varico- 
RttR than in /^ Raffordi, 

Length 100 mm.; cara])ace 40 mm.; from tip of rostrum to cervical 
groove -llnim.; from cervical groove to posterior border of carapace 
15 mm.; abdomen 52 mm.; width of areola 5 mm.; cheliped 01 mm.; 
merus 24 mm.; length of chela 40 mm.; breadth of chela 13 mm.; 
length of dactyl us 22 nun. 

The number and arrangement of the branchial organs are exhibited 
in the subjoined table: 
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The epipod of the first maxillipeds bears about twenty gill filaments 
on the upper half of its external face. The posterior arthrobranchia 

p. 771 ; TbeCraj^fish, p. 2.50, lig. 64, 18<S0. — Outmanx, Zoolog. Jabrb., Abtb. f. Syst.^VI; 
p. 9, 1S91. Hahitat . — Sontberu Brazil: Porto Alogre and near Kddersberg (von 
Xlartciis), Rio Grande do Sul, Sao Lonrenzo (Ortmaim). Types in Berlin Zoolog. 
Mus., Nos. 3322, 3448 (von Martens). 
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of tlie tliirteeuth somite is reduced to u small, simple filament. The 
p()d()l)i aii(*hia‘ are alate and the ahe are ])rovided with hooked tubercles 
similar to those of the Astadnw, The coxopoditic sebe are long and 
hooked at the end. 

Jlahitat. — Colima, Mexico. J. Xantiis. (Xo. 4133, Coll. U.S.X.M.) 
One specimen. 

The locality is notable as being* the only one north of the equator 
where Ihirastaciiie crayfishes occur. Furthermore, the close afliiiity 
between this species and a native of UnigiVcXy {Paras (acus saffordi) d 
surprising. But beyond this there appears to be no reason to discredit 
the legend which accompanies the type specimen of 1\ varicosus in the 
United States Xational jMuseum. 



PARASTACUS DEFOSSUS, new species. 

(Plate LXVII, ligs. 3, 4.) 

Cephalo-thorax laterally compressed, the sideshigh and nearly vertical. 
Anteriorsegmentof abdomen small. Itostrum small, triaugular, dellexed, 
idane above, lateral borders slightly marginate, strongly con verging from 
the base to the blunt tip which hardly l eacdies to the proximal end of tlie 
third antennular segment. The margins of the rostrum are prolonged 
backward for a short distance on the gastric area, where they tend to 
fuse with the anterior end of tlie postorbital ridges. The latter are 
but slightly marked, unarined, strongly divergent in their backward 
course. The suborbital angle is prominent, but perfectly rounded off. 
The dorsal surface of the carapace is smooth, polished, and sparsely 
punctate, the lateral walls lightly granulate. The areola is very long 
and narrow, the gastric area i)roportionally short. Abdominal pleuric 
rounded, telson long, posteriorly oval in outline. Anterior process of 
epistomc rather long, but slightly separated from the body of the 
epistome by transverse suture; anteriorly truncate. Antennm about 
equal in length to the cephalo-thorax^ scale small, broad, broadest 
near the distal end, external border terminating in a long, stout spine 
directed a little outward ; a blunt spine or tubercle on the lower side of 
the first antennal segment, just in front of the orifice of the green 
gland; no external spine at base of the scale. Third maxillipeds hairy 
within. Ghelipeds symmetrical ; merus trigonal, outer face smooth, infe- 
rior edges serrate, superior edge armed with one blunt tooth near the 
distal end; carpus broadly triangular, internal border armed with a 
single series of blunt teeth which increase in size toward the distal end 
of the segment; hand short and broad, the palm as broad as long, outer 
face convex, smooth, with scattering coai se piincta, superior (or internal) 
margin ornamented with a low crest of squamous, setiferous tubercles, 
inferior border similarl^^ adorned with single row of tubercles running 
from the imoximal end of tlie hand as far as to the base of the immo 
bile finger, svhere they are replaced by shallow pits; dactylns equal in 
length to the breadth of the hand, upper margin rounded, with a single 



NO. 1136. 



OnSERVATIOXS OX THE ASTACTDH—FAXOX. 



G87 



row of contiuescent pits, outer face with a longitudinal furrow just 
below the superior niargiii; cutting edges of the fingers armed with a 
few blunt teeth near tlie proximal end. The inner branch of the last 
pair of abdominal appendages bears a longitudinal median rib, wliich 
runs nearly to the posterior margin of the segment, but this rib does 
not end in a spine as it usually does in the crayfishes. 

Length 47 mm.; length of carapace 23.5 mm.; from tip of rostrum 
to cervical groove 15 mm.; from cervical groove to hind border of 
carapace 0.3 mm.; breadth of areola 1.75 mm.; lengtli of eheliped 31 
mm.; length of merus 0 mm.; length of cariius 0 mm.; breadth of 
carpus d mm.; length of chela 13.5 mm.; breadtli of chela 8 mm.; 
superior margin of propodite d.2 mm.; length of dactylus 8 mm. 

Habitat. — Montevideo, Uruguay. W. E. Salford, U. S. S. Yandalia.” 
(Coll. U.S.X.M.) Three specimens. Taken, together with P. mffordi., 
in burrows two meters deep, one hundred meters from the coast, in 
strata of sand covered by soil. 

FaraHtacns defos.sus is a species whose appearance clearly reveals its 
subteri anean mode of life, like Camharus diogenes of the United States 
and the so called Engwi of Tasmania. It has some affinity with P. 
bm.siliensi.s of southern J3razil, a species not especially fossorial in 
habit, but found in brooks and springs. P. de/osstis is easily distin- 
guished from P. brasiliaasis by the extreme lateral compression of the 
(*ei)halo-thorax, the small size of the anterior end of the abdomen, the 
strong convergence of the lateral margins of the rostrum, the length 
and narrowness of the areola, the shape of the chela (which is much 
shorter and broader than in P. brasilicjisis), the long oval outline of 
the telson, etc. 



PARASTACUS HASSLERI, new species. 

(Plate LXX, figs. 1-3.) 

Cephalo-thorax narrow, liostruin rather short, reaching nearly to 
the distal end of the second segment of the antennular peduncle; upper 
surface slightly excavated, with raised, toothless margins convergent 
from the base to the blunt (sometimes truncate) extremity. Postorbital 
ridges slightly marked, strongly divex'gent from before backward, not 
confluent with the margins of the rostrum, inflated at the posterior end 
so as to form a low tubercle. Wall of the orbit produced to form a prom- 
inent angle under the eye, but not armed with a spine. Dorsal surface 
of carapace smooth, polished, nearly free from impressed dots over the 
gastric area, areola rather narrow, its field thickly strewn with im- 
pressed dots; a group of six to nine small, blunt tubercles on the ante- 
rior part of the lateral walls of the carapace; branchial regions lightly 
granular. Distance from tip of rostrum to cervical groove about twice 
the length of the areola. Abdominal pleime rounded. Hind border 
of telson rounded, lateral spines obsolescent. Anterior i>rocess of epis- 
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tome triangular, bounded behind by a transverse furrow, apex sub> 
acute. Basal segment of antenna devoid of spines, neither is there 
any trace of an external spine at the base of the antennal scale; the 
latter is small, broad, its inner border rounded, its outer border termi- 
nating in a long, stout, straight tooth or spine. Third maxillipeds 
hairy within. Chelipeds long, usually symmetrical on the two sides of 
the body, but in some individuals distinctly unsymmetrical ; upper 
margin of nierus lightly serrate, without any prominent tooth; lower 
margins armed with a row of small, blunt teeth or tubercles, lower 
face more or less tuberculous, inner and outer faces smooth; carpus 
short, triangular, superior internal margin with a series of small obso- 
lescent teeth or tubercles; there is also a short roAv of similar teeth 
near the external lower angle of the carpus, near the point of articula- 
tion with the chela; chela large and powerful, palm inflated, outer and 
inner faces smooth, superior margin nearly straight, adorned with low, 
squamous tubercles which are irregularly disposed in two rows; the 
inferior margin of the hand is convex, and is similarly ornamented with 
biserial, depressed obsolescent tubercles which cease at the base of the 
immobile Anger. The fingers are conspicuously marked with longitudi- 
nal rows of pits, three I'ows on each finger; the cutting edges are 
irregularly toothed, two teeth on the movable finger and three on the 
immovable finger; the fingers are not conspicuously bearded. The 
median carina of the inner branch of the posterior pair of abdominal 
appendages ends near the hind margin without developing a spine. 

Dimensions of a specimen: Length 1)0 miu.; carapace 48 mm.; from 
tip of rostrum to cervical gjoove miu.; from cervical groove to i)OS- 
terior border of carapace 15.5 mm.; width of areola 4.5 mm.; length 
of cheliped 80 mm.; length of merus 22 mm.; length of carpus 17 
mm.; breadth of carpus 12 mm.; length of chela 39.5 mm.; breadth 
of chela 18 mm.; length of dactylus 25 mm. 

In the number and arrangement of the branchial organs, Parastacus 
haasJeri agrees with P. varicosnsJ The epijmd of the first maxilliped 
bears gill filaments, as in the latter species, the podobranchia^ have 
narrow ahe, the posterior arthrobranchia of the thirteenth somite is 
reduced to a small filament which bears a single lateral branch. The 
coxopoditic setic are long and hooked at the end. 

Jlahltat, — Talcahuano, Chile, Xo. 3401, Coll. Mus. Comp. Zook, (Hassler 
Exped., April, 1872). One hundred specimens. 

Astacas cliUensis Milne- Edwards," from ^Hhe coast of Chile,” is not 
described with enough dcdail to be determinable. The type, however, 
may be still extant in Paris. It is said to bear a close resemblance to 
Astaens aastmlasiGnsis Milne-Ed wards, ^ but to difter from the latter 
species in having a shorter rostrum, a car[)us destitute of teeth or 

^Page G8.5. 

2 Hist. Nat. (les Cnistaers, II, ]>. .S33, 1837. 

‘'^Ibid., II, p. 332, pi. XXI \ , ligs. 1-5, 1837. 
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tubercles, liaiuls swollen, rounded above and below, sligditly tnbercu- 
late on tbeir upper margin, and scarcely punctate. Tbe anterior proc- 
ess of the epistoine is shaped as in Astacus astacns^ but it is separated 
from the body of the epistoine by a transverse furrow. Length about 
three inches. It would seem from Milne-Edwards's diagnosis and from 
the same author’s description and figure of Astacus australasiensis 
that, whatever Astacus cMIensis may prove to be, it is neither of the 
two Chilean crayfishes described in this paper. In 1849, Xicolet^ 
described and figured as Astacus chilcnsis Milne-Edwards, a species of 
crayfish found ^‘in the rivers of Chile” — a species manifestly distinct 
from Milne-Edwards’s. For, not to mention other peculiarities, the 
carpus is described and figured by Nicolet as furnished with a crest of 
blunt, tuberculiform teeth on its inner border, whereas Milne-Edwards 
distinctly" says that there are neither teeth nor tubercles upon the carpus 
of A, chilcusis, I therefore propose to call Nicolet’s crayfish Parastacus 
nicoIetU (= Astacus chilcnsis Xicolet nec Milne-Edwards). 

Parastacus hassleri is similar to P. nicoletii. That both of them are 
fossorial in their habits is evinced by the marked compression of the 
cephalo-thorax, small size of the first abdominal segment, etc. The 
following comparison will make clear the chief specific differences 
between the two species: In P. nicoletii the auteriov part of the sides of 
the carapace is covered with fine spinules; in P. hassleri these spinules 
are replaced by a small group of blunt tubercles, in P. nicoletii the ros- 
trum does not overreach the proximal end of the second segment of 
the antennular peduncle; it is quadrate in form, with straight and par- 
allel lateral margins, its upper surface deeply concave. In P. hassleri 
the rostrum is longer, attaining almost to the distal extremity of the 
second segment of the antennular peduncle; its upper surface is but 
lightly hollowed out, while its lateral borders are distinctly convergent 
from the base forward. The carpus of P. nicoletii is furnished with a 
conspicuous crest of rounded, tuberculiform teeth along its inner supe- 
rior border, and the outline of the opposite, lower or external border 
is extremely convex or protuberant. In P. hassleri the tubercular 
crest is obsolete, being represented merely by a few lightly pronounced 
denticles; the lower or external border is but slightly convex, whereby 
the carpus comes to have a triangular outline. Finally, the hand of 
P. hassleri is much longer than that of P, nicoletii, itB upper border 
longer, straighter, and less strongly tuberculate, the fingers less deeply 
silica ted. 

According to Nicolet, crayfishes are found in the rivers, brooks, and 
even in the forests, of southern Chile, where they live in holes in the 
ground, around the entrance of which they construct earthworks in 
the shape of a cone nearly a foot in height. As is well known. Cam 
harus diogenes Girard, erects similar mud towers or ^‘chimneys” in the 

^ Gay’s Historia Fisica y Politica cle Chile, Zoologia, III, p* -Hj Atlas, II, Criis- 
tiiceos, pi. I, lig. 4, 

Proc. iST. M. vol. xx 44 
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United States, and i\lr. 1\ li. Uliler tells me that Camharus duhins 
Faxon, lias the same habit in western Virginia^ Titian It. Peale 
informed Girard- that he had observed imul chimneys, altogether sim- 
ilar to those of 0. dio(/cneSy along the Itio Magdalena in New Grenada, 
several hundred miles from the seashore. But the builders of these 
chimneys in New Grenada still remain unknown to science. In this 
connection it is worthy of note that the earliest mention of adobe 
towers, erected at the mouth of Crustacean burrows, occurs in Molina's 
work on the natural history of Chile, ^ page 208: I gamberi tluviali 

pin rimarchevoli sono i Muratori, Cancer cwmentarius,^ i quali hanno 
circa otto pollici di lunghezza; il lor colore e bruno rigato di vene di 
un rosso vivo, e la came biaiica e piu saporosa di quella de' gambeil 
marini e degli altri tluviali. Questi si trovonoin gran quantita in tutti 
quei humi e rivi, nei margini dei quali essi si fabbricano con delF ar- 
gilla uid abituro cilindrico alto un mezzo piede sopra il terreuo, ma 
profondo di maniera che V ac(|ua corrente vi passa per mezzo di un 
Canaletto sotterraneo.^’*'^ 

Pdp])ig considered the Cancer cwmentarius of Molina to be a common 
edible prawn of Chile, PaUemon (Bithynis) cwmentarhis PbppigV’ This 
prawn is said to dig deep holes in the clayey banks of the Chilean rivers 
near the sea, closing up the mouths of the holes with mud. JMolina's 
desciiption of the mud tenements of Cancer cwmentarins vividly recalls 
the chimneys’^ constructed by fossorial crayfishes. The character 
‘^rostra ohiusoP moreover, applies better to Farastacus nicoJetil or P. 
hassleri than to Pakmion cwmentarins Pdppig, although the rostrum 
of the latter is obliquely truncated at the tip. On the other hand, 
the aculeate claws and the length of C\ cwmentarius point rather to the 
Palwmon. 

PARASTACUS AGASSIZII, new species. 

(Plate LXX, figs. 4, 5.) 

Body robust, subcylindrical, first abdominal somite of normal size. 
Eostrum long, triangular, slightly surpassing the antenuular peduncle, 
and attaining the distal end of the antennal peduncle; upper face flat, 

^ Since the above was Avritten, crayfish chimneys” observed by Mr. W. P. Hay in 
Indiana and by Doctor R. W. Shiifeldt in Montgomery County, Maryland, have 
been ascribed to Camharus argillicola and C, hartonii rohustus, respectively. 

2Proc. Acad. Nat. Sci. Phila., VI, p. 90, 1852. 

^Saggio sulla Storia Natnrale del Chili. Del Signor Abate Giovanni Ignazio 
Molina. Pologna, 1782. 

^Cancer macronrns, thorace Levi cylindrico, rostro obtuso, chelis aculeatis. 

•'"Translatij)n : The most remarkable of the river praAvnsare the “Masons/^ Cancer 
camcniarins. They are about eight inches in length, of a brown color, veined with 
bright red; the flesh is white and more delicious tlian that of any other kind of 
prawn, either fluviatile or marine. They are found in great abundance in all the 
rivers and brooks, on whose banks they bnihl of clay a cylindrical dwelling rising 
half a foot above the ground, but so deep withal that the current passes into it by 
means of a small subterranean canal. 

6 Arch. f. Natiirgcsch., 2tcr Jalirg., 1, j). 143, 183G. 
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with scattered setie; margins slightly raised, convergent, lightly con- 
vex, armed near the tip with a pair of small, blunt denticles; acumen 
short, subacute. Suborbital angle prominent, but rounded off, unarmed 
with tooth or spine. Postocular ridges obsolete except tlieir anterior 
ends, which form a tubercle on each' side of the base of the rostrum — a 
tubercle channeled along its outer face and terminating anteriorly in 
an obsolescent tooth. Carapace smooth and lightly punctate above, 
minutely granular on the sides. Cervical groove sinuous, no lateral 
spine. Areola very broad. Distance from tip of rostrom to cervical 
groove upward of twice and a half as long as the areola. Abdomen 
smooth, pleune rounded. Sides of telson slightly convergent, armed 
with a spine on each side, one-third way from the distal end; distal 
border truncate, postero lateral corners rounded. Anterior process of 
the epistome triangular, sides straight or slightly convex, tip blunt or 
slightly truncate; a slight furrow divides the anterior process from the 
body of the epistome, and the latter is divided in halves by a longi- 
tudinal depression. Basal segment of antenna armed with a sharp 
spine in front of the oritice of the green gland; another spine lies at 
the base of the outer edge of the antennal scale; the antennal scale is 
of moderate size, a little longer than the rostrum, broadest near the 
middle, its outer margin slightly convex, ending in a small apical spine. 
Third pair of maxillipeds hairy within and below. Eight and left cheli- 
])eds very unequal, the left usually the larger; lower margins of the 
merus denticulate, upper margin furnished with one small tooth near 
the distal end of the vsegmeut; outer and inner faces smooth; carpus 
marked with a conspicuous longitudinal groove on its upi>er outer 
face, and with a few small, blunt tubercles on its inner margin; lower 
external border of carpus short, rounded, and protuberant; chela* with- 
out prominent tubercles or spines, but when viewed under a lens the 
surface is finely squamoso-tuberculate iiroximally, punctate distally; 
the superior and inferior borders of the chela are rounded, the lingers 
setose along their cutting edges; the lingers of the left (larger) chela 
are stout, somewhat gaining, with one evident round tubercle on the 
l^rehensile margin; the fingers of the right (smaller) chela are rela- 
tively longer and slenderer and are devoid of tubercles on the prehen- 
sile margins. The median longitudinal ridge on the inner blade of 
the last abdominal appendages ends in a small spine near the posterior 
border. 

Length of a male S3 mm.; cephalo- thorax 38 mm.; abdomen 45 mm.; 
length of rostrum 9 mm.; width of rostrum at base 5 mm.; length of 
telson 12 mm.; width of telson at base 11 mm.; from tip of rostrum 
to cervical groove 28 mm.; from cervical groove to posterior margin 
of carapace 10 mm.; width of areola 8.8 mm.; length of left cheli- 
ped 67 mm. (merus 15 mm., carpus 11 mm., chela 32 by 10 mm., 
dactylus 20 mm.); length of right cheliped 54 mm. (merus 14 mm., 
carpus 9 mm., chela 25 by 8.5 mm., dactylus 16 mm.). 

The largest individual (a male) is 97 mm. long. 
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braiicliial formula for l\ ayassizii is as follows: 

ARTHKOBRANCIIIiE. 



S03I1TK. 

VII. 


PODOHRANCIILK. 

. . . 0(ep) . 

1 


Anti'rior. 


Posterior. 

. 0 . . 


Pleur 


OBRA 

0 


NCIIL^:. 

— 0(ep) 


Vlll. 


, 1 . . . 


. 0 , , 




0 


= 2 
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... 1 . 


, 1 . . . 


. 1 . , 
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. , . 1 . . . 


. 1 . . . 


. I . . 
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XI. 


. . . 1 . . . 


. 1 . . . 


. 1 . . 




1 


= 4 


XII. 


. . . 1 , . . 


. 1 . . . 


. 1 . . 




1 


= 4 


XIll. 


. . . 1 . . . 


. 1 . . . 


. r . . 




1 


= 3+r 


XIV, 


. . . 0 . . . 

6+ep A 


. 0 . . . 

d -f 


. 0 
4+r 


-f 


4 


= 20-|-r-j-ep 



The epipod of the first maxilliped is destitute of branchial filaments, 
a condition rarely found among the Farastaclnw. The stems of the 
podobranchim are alate. The i>osterior arthrobranchia of the thir- 
teenth somite is a simple, slender filament. Ooxopoditic setie long, 
hooked at the free end. 

llabiint, — Talcahuano, Chile, No. 3400, Coll. ]Mus. Comp. Zool., (Hass- 
ler Exped., Ai)ril, 1872). Nine males, eight females (two ovig.). 

The egg measures 3.5 by 2.5 min. 

In nine out of fourteen specimens the larger claw is on the left side. 

Judging from the form of the body, this is probably not a burrowing 
si)ecies. 

Museum of Comparative Zoology^ 

Cambridge^ Massachusetis^ August 1, 1896, 



EXPLANATION OF PLATES. 

[XoTE. — All of the figures were drawu by James H. Einerton. Owing to errors in the photographic 
reduction of the original drawings, it is impossible to give the exact scale for many of the figures 
in these plates.] 

Plate LXII. 

Fig. 1. Camharus achcrontis LiijnuhQYg, Female. Gum Cave, Citrus County, Florida. 
Reduced. (IT.S.N.M.) 

2. The same, lateral view of the head. 

3. Camharus achcrontis Lduuberg. First abdominal appendage of a youug 

male. Form II, from the outside. 

4. The same, from the inside. 

5. Cambarm acherontis Lduuberg. Aunuhis veiitralis of adult female. 

6. Camharus longidUjitus Faxon. Male, Form II. White River, Arkansas. 

Reduced. (No. 4364, Mus. Comp. Zool.) 

7. The same, first abdominal appendage from the outside. 

8. The same, first abdominal appendage from the inside. 

9. Camharus longidUjitus Faxon. Annulus ventralis of -female. 

Plate LX 111. 

Fig. 1. Camharus rarinat us Faxon. Male, Form I. Guadalajara, ^lexico. Xf. (No. 
17699, U.8.N.M.) 

2. The same, first abdominal appendage from the outside. 

3. The same, first abdominal appendage from the inside. 



